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I. INTRODUCTION
This is a manual for the program COMPT which computes the non-steady two
dimensional flow field resulting from the interaction of two successive
blade rows. The manual is designed to provide guidance in running the
program and a brief description of some of the numerical details. Tech-
nical details are found in Reference (1). A brief review of the main
features of the program follows.
The complete annular region of a set of blade rows is analyzed by consider-
ing only one blade passage in each blade row (see Reference 1). In order
to facilitate the computation, the computational region is chosen to en-
compass seven domains as shown schematically in Figure (la).
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FIGURE 1. TYPICAL PHYSICAL AND TRANSFORMED DOMAINS FOR A
COMPRESSOR STAGE
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These seven domains are stretched by transformations into seven equal
square domains shown in Figure (Ib). The time dependent solution is
then computed in each domain using the Lax-Wendroff technique as de-
scribed in Reference (2). The program takes about 0.7 x 10" seconds
of central processing time per mesh point per time step when executed on
a CDC 6600 computer using the FTN compiler (Scope 3.3). A typical
computation may contain 847 points (11x11x7) and require of the order
of 1000 to 2000 time steps to come to completion. This type run should
take about 15 minutes of computer time, and require about 145,000
(octal) core locations.
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II. THE NUMERICAL COMPUTATION
The flow field is computed in each of the seven domains using equations
appropriate to each domain. 'Figure (2) shows a typical domain with the
types of grid points identified. After the flow at all interior and bound-
ary points in all seven domains has been evaluated, boundary conditions
are applied by specifying flow variable values at the exterior or virtual
points which are located one mesh spacing outside of the boundary, see
Reference (1) for details. The computation can then proceed to the next
step. Each step consists of two iterations shown schematically in
Figure (3). The first iteration proceeds from t to t + -y- using time
derivatives evaluated at time t and the average value of the four neigh-
boring points as the initial value at time t, thus allowing a "damped"
value at t + -~- to be computed. The second iteration then computes time
A 4-
derivatives at t + -y- using the values just evaluated there, and combines
these with the second iterate initial value which is a weighted average
of the central point value at time t and the previously computed average
of the four neighboring point at time t, to arrive at a new value at time
t + At. This procedure is followed for each of the interior and boundary
points and for each of the seven domains.
The boundary conditions are then applied to each domain by specifying the
values of the flow variables at the exterior of virtual points. These
values are obtained for the vertical or x=constant lines from the adjacent
domain (with interpolation and/or phase shift if necessary) and for the
horizontal or y=constant lines from the first set of interior points at
the opposite boundary (with phase shift if necessary).
The program itself handles these operations by means of the main program
COMPT and various subroutines. Figure (4) is a simplifed flow chart show-
ing the operations which are as follows. The main program, COMPT, handles
input and output operations, initializes all data and guides the computa-
tion through its iterations and boundary condition applications. The sub-
routines ITER1 and ITER2 handle the grid point computations for the first
TM 162 ' . . Page 4
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and second iterations discussed above. The exterior boundary conditions
are specified by subroutines HOBDRY, VEBRY1 and VEBRY2. HOBDRY determines
all of the horizontal boundaries and some vertical ones while VEBDRY1 and
VEBDRY2 specify the remaining vertical boundaries. VEBDRY2 also handles
the conversion of the displacement thickness into an inviscid wake. The
remaining subroutines are QSOLV, AABB, FAT, AVERAG and PSOLV. QSOLV
p
solves for the pressure p gives pu, puH, pu +-p and v/u. AABB specifies
parameters AA, BB and H, the shape factor, for the boundary layer compu-
tation, where
= AA (R)-BB.
FAT is a linear interpolation routine. AVERAG computes average properties
p
from properties at two points so that pu, pu + p, puv and puH are conserved.
2
Finally, subroutine PSOLV solves for the pressure p given pu, puH, pu + p
and puv. •
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III. INPUT
The listing of the program is given in Appendix I. This will aid in identi-
fying the input to the program.,. The program is started initially by input
cards-only. Later it can be restarted by cards only or combinations of card
and tape (or disk) inputs. The basic input cards required are as follows:
Card
Number Name
ITAPEI
Columns Format
1-5 15
Value Comment
0 read cards
1 read cards and first
tape file
2 read cards and second
tape file
ITAPEO 1-5 15 0 no results are written
on tape for restart
8 or 9 for restart, results
are written on tape 8
or 9
IPUNO '.1*5 15 0
7
no cards punched for
restart
for restart, cards are
punched on output cards
IDIM 1-5 15 1
2
MKS system
FPS system
NONDIM 1-5 15 0
1
dimensional initial input
non-dimensional initial
input
I DATA 1-5 15 0 all data is constant 1
card read in (initial
input only)
many cards read in (initial
or restart)(see last card)
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Card
Number Name Columns Format
IPRT 1-5 15
Value Comment
integer number of time steps
between complete print-
outs
IDEBUG 115 15 0 NBLADE determines the num-
ber of time steps
integer n time steps of computa-
(n) tions (use for debugging)
ITEBUG 1-5 15 only final iteration for
each print time step to
be printed
both iterates printed
10 I DELTA 1-5 15 0
1
inviscid
viscous (computes 6*).
11 NBLADE 1-5 15 integer final value of number of
nf blade spacings to be span-
ned in the computation
(for equal spacing, IBJEQ=
0 can be any value; for un-
equal spacing only, nf=ni+l
where nj is the starting
value)
12 LBLADE 1-5 15 0
1
blades aligned, DOMR=0
(do not use, test only)
blade positions arbitrary
13 IBLEQ 1-5 15 0
1
equal spacing
NOBL<_MOBL<2*NOBL (requires
phase lag for boundary
conditions)
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Card
Number
14
15
16
17
18
19
20
21
Name Columns
IPI 1-5
IDA 1-5
JA 6-10
KA 11-15
IDB.JB.KB
IDC.JC.KC
IDD,JD,KD
IDE.JE.KE
ID6,J6,K6
IDCI 1-5
Format Value
15 0
1
2
3
15 0
1-7
15 1-13
15 1-13
Repeat of card 15
15 0
1-7
Comment.
prints, no complete fie
prints input field
prints field with bound;
conditions
prints 1 and 2
suppresses point print
domain of point printed
at each time step
J value of point
K value of point
for 5 more points.
-
suppresses print column
domain of column printei
JC1 1-13
each time step
J value of column
22 IDC2.JC2 Repeat of card 21 for additional print
column.
23
24
IDS
IDP(l).
I DP (2)
IDP(3)
IDP(4)
IDP(5)
IDP(6)
IDP(7)
1-5
1-5
6-10
11-15
16-20
21-25
26-30
31-35
15
15
15
15
15
15
15
15
7
-
0
1
always use 7
no printout of this domain
printout of this domain
for each complete print-
out
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Card
Number
25
to
31
32
33
Name
JI(ID)
JF(ID)
JS
KS
ISLLE
I SITE
Columns
1-5
6-10
1-5
6-10
1-5
6-10
Format
15
*.*
15
15
1.5
15
15
Value Comment
ID 1
3
(JS-1)
2
2
(JS-1)
~ 3
2
JS
4
3
(JS-1)
5
2
(JS)
6
3
(JS)
7
3
(JS-1)
(number of Ac's) + 3
(number of Av's) + 3
do not use
values other than these
34 COEFTH 1-15 EI5.8 0.0-1.0 use 0.5; leading and
trailing edge computa-
tion modifier
35 NOBL
MOBL
1-5
6-10
15
15
N
M
number of blades in up-
stream row
number of blades in down-
stream blade row
36 CEI
ESI
1-15
16-30
E15.8
E15.8
dimensional, axial..-chord
component
dimensional peripheral
blade spacing
37 RADLE1 1-15 E15.8 0.0 sharp leading edge
finite do not use
38 YUXLE(l) 1-15 E15.8
YLXLE(l) 16-30 E15.8
slope of leading edge
lower surface
slope of leading edge
upper surface
39 YUIC 1-15 E15.8
YLIC 16-30 E15.8
coordinate of top of gap
(i.e., lower blade surface
\ • ~ - - .
coordinate of bottom of.gap
(i.e., upper blade surface)
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Card
Number Name Columns
40 f Same as 39.
to <
(39+(<JS-2)) [ Coordinates
(39+(JS-2))+l
to
(39+(JS-2))+(4+(JS-2))
(43+
2(JS-2)+l JV 1-5
(43+
2(JS-2))+2 OMR(l) 1-15
OMR(2) 16-30
+3 PI 1-15
TI 16-30
UI 31-45
VOUI 46-60
+4 WM 1-15
cGAMMA 16-30
Format
f
of remainder
Repeat cards
value Comment
•
of blade spacing gap.
36 to (39+(JS-2))
for downstream set of blades (all 1's
are replaced
15
E15.8
E15.8
E15.8
E15.8
E15.8
E15.8
E15.8
E15.8
by 2's in the names)
3<JV<.(JS-1) determines C4=C2(JS-JV)
(a) IBLEQ=0, arbitrary
- (b) IBLEQ=1; OMR(2) >_
OMR(l)
pressure
temperature
 t _ ^
u velocity
v/u
29. molecular weight
1.4 Y=cn/cv
+5 REYCR 1-15 E15.8 critical Reynolds number
for turbulent flow
+6 XMU 1-15 E15.8 viscosity
+7 EN 1-15 E15.8
KAY 16-30 E15.8
turbulent profile
assumed value for adverse
pressure gradient effect
on turbulent profile
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Card
Number
+8
Name
PHI
Columns Format
1-15 E15.8
Value Comment
0.1 numerical damping coef-
ficient for second iter-
ate
The above cards are always read in even for restart.
The following data comes from cards or tape depending on the value of ITAPEI
The values given on the subsequent cards are for an initial start run. All
values are automatically updated for restarts either on tape or on cards
punched.
(43+2
(JS-2))+9 ISTART 1-15 15 0
1
initial run
restarts
+10 ITIME
IPT
1-5
6-10
15
15
elapsed time steps
(internally ITIME =
ITIME + NNN if ITIME=0)
print counter
+11 NTIME
NPT
MTIME
1-5
6-10
11-15
15
15
15
0
1
0
large gap counter
gap print counter
small gap counter
+12 IPHI
IPSI
.1-5
6-10
15
15
0
0
phase lag parameter
phase lag parameter
+13 TIME 1-15 E15.8 0.0 elapsed time (non-
dimensional)
+14 UZ 1-15 E15.8 largest initial Mach num-
ber in flow field or larg-
est expected.
+15 SPAIN
SRUAI
SRUVAI
SRUZPP
1-15
16-30
31-45
46-60
E15.8
E15.8
E15.8
E15.8
0.0
0.0
0.0
0.0
parameters needed
to compute + °°
boundary
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Card
Number
+16
to last
card
Name
PC
TC
UC
VOVC
Columns
1-15
16-30
31-45
46-60
Format
E15.8
€15.81
E15.8
E15.8
Value
pressure
temperature
u-velocity
v/u
Comment
1 card i
initial
constan
many ca
. restart or specifying
variable initial flow
field, (see card 6)
Several comments regarding some of these cards are in order. When a value is
commented upon not to be changed, the reason is that this card was either used
during debugging or a future change was anticipated. For the coordinates of
the blades, the first card (e.g., card number 39) defines the leading edge and
the two values YUIC and YLIC should differ by the corresponding spacing, e.g.,
ESI; the same holds true at the trailing edge. This applies to both sets of
blades. It is to be noted that the U refers to upper, meaning the upper edge
of the blade spacing gap and similarly L to lower. The values of the variables
for card numbers (43+(JS-2))+9 and larger, are those which are to be used in
initiating a run. Thereafter, for restart these cards are removed for a card
restart and replaced with the punch file from the run to be restarted. In case
of a restart using tapes or disks these cards may be left attached but will be
ignored.
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IV. OUTPUT
The output is almost self explanatory. Sample outputs are shown in Appendix
II. First..all.variables read in .are printed out. The input of the complete
<..•
flow field can be suppressed by setting IPI (card 14) to 0 or 2. Then the
whole initial field with boundary conditions is written at each point in each
domain for which IDP(ID) (card 24) has been set to 1. Domains with IDP(ID)=0
will not be printed. The output identifies the time step ITIME, the time TIME,
the domain ID and J value in that domain and its corresponding X coordinate
and the mass flow MOOT across that section. Then a block of data, headed by
the heading K, Y, P, RHO, U, V, E, T, H, M and CP for KS+1 values of K, gives
all the data for that X station. The number of blocks in a domain equals the
number of X stations in it. This type of information is repeated again after
IPRT time cycles and after each blade gap and for the final time step. In-
termediate data at each time step for up to 6 points and 2 columns is also
printed. Also printed are the peripheral and axial force components per
blade gap in the two sets of blades. PDA! is the axial force and PAIH is
the peripheral force experienced by the fluid. For equal spacing the nega-
.tive of these quantities becomes the forces .on the blades. The displacement
thickness on each blade side is also printed out following each blade domain
as DSU and DSL and the viscous drag DRAGU and DRAGL as well as the axial in-
dividual force contributions PDAIU and PDAIL are also given.
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V. LIMITATIONS .
The program has several limitations at the present time.
(1) The boundary layer displacement thickness evaluation
is presently done only normal to the axial direction
but can be extended to be calculated normal to any
direction.
(2) The conversion of the displacement thickness into an
. inviscid wake is valid only for equal blade spacing.
(3) The unequal spacing logic changes have been FORTRAN de-
bugged, however, sample calculations to test that the
correct results are obtained have been carried out only
for one time step and only for the special case IBLEQ=1
and NOBL=10.and MOBL=10.
(4) The mean slope of the trailing edges of both blades and
the leading edge of. the upstream blade must be restricted
to within the range of ±45° for unequal number of blades
.in the two blade rows (IBLEQ=1). The leading edge of the
downstream blades must be restricted to within the range
of
± tan-1 ESICE2 (JS-2)|
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APPENDIX I
• PROGRAM LISTING
A listing of the FORTRAN IV program COMPT as executed on a CDC 6600 computer
operating under the SC0PE 3.3 system, using the RUN(s) compiler and SETCORE
(i.e., core is initialized to zero), follows:
o
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PROGRAM COKPTCINPUT,OUTPUT,PUNCH,TAPE5=INPUT,TAPE6=CUTPUT,TAPE?
1 PUMC'1,TAPES.TAPE9,TAPEl,TAPE2,TAPE3,TAPE4)
0 0 0 0 0 3 D I M E N S I O N R l ( 7 , 1 3 , 1 3 ) , P I ( 7 * 1 3 , 1 3 ) , U i ( 7 , 1 3 , 1 3 ) , V i < 7 , 1 3 , 1 3 ) .
' ' 1 E l < 7 , l 3 f i 3 ) , R 2 < 7 , l 3 , i 3 ) , P 2 < 7 . 1 3 , l 3 ) , U 2 < 7 . ' l 3 , l 3 ) , V 2 C 7 , l 3 , l 3 ) ,
2 1 = 2 ( 7 , 1 3 , 1 3 ) ,
3 QSLJCM3,3>, D S I ( 2 , 1 3 , 3 ) , Y U ( 2 , 1 3 ) , Y L ( 2 , 1 3 ) , J I < 7 ) , J F < 7 )
4 » Y U X L E ( 2 ) , Y L X L E < 2 ) , Q M R ( 2 )
6 , P U A 1 ( 2 ) , F D A I U < 2 ) , P D . A I L < 2 )
7 , D R A ? i U < 2 > , D R A G L < 2 )
8 , I l ) P < 7 )
9 , P A I 1 ( 3 )
9 , P 3 < -5 , 9,13 ) , R3 < 5 , 9,13 > , U3 ( 5 , 9,13 ) , V3 < 5» 9,13 )
9 , P M ( ! 5 , 9 , l 3 ) , R H < 5 , 9 , i 3 ) l U M ( 5 , 9 , 1 3 ) , V M ( 5 , 9 , : L 3 )
9 i P 4 ( 5 ,13) , R 4 ( 9 , 1 3 ) , U 4 ( 9 , 1 3 ) , V 4 < 9 , 1 3 )
9 ,P5( • J , 1 3 ) * R 5 < 9 » 1 3 ) » U 5 ( 9 » 1 3 ) , V 5 ( 9 i l 3 >
9 , P 3 2 < 9 . 2 ) , R 3 2 < 9 f 2 ) , U 3 2 < 9 , 2 > , V 3 2 < 9 , 2 ) ,
9 P M 2 ( 9 . 2 ) » f ' 1 H 2 ( 9 , 2 ) j l J M 2 ( 9 , 2 ) , V M 2 ( 9 , 2 ) ,
9 p - J S ( 9 f 2 ) , R 3 S < 9 , 2 ) t U 3 S ( 9 , 2 ) , V 3 S ( 9 , 2 ) .
9 P M S ( 9 , 2 ) , R M S ( 9 , ? ) , U H S ( 9 , 2 ) , V M S < 9 , 2 )
0 0 0 0 0 3 . C 'JMMC I R 2 . F 2 » U 2 . V 2 , E 2
0 0 0 0 0 3 C < ) M M O - | / A / G A M M A , G A M | _ 1 .
0 0 0 0 0 3 C - . ) M M O ' V i l / O M . R * N B L A D E i N O N D l M , I T . E R , P H I •
0 0 0 0 0 3 C - ' J M M O J/'"!!/ IBLEO
0 0 0 0 0 3 C . J M M O ' J / 3 2 / IDEBUG
0 0 0 0 0 3 C O M H O " I / C / D S U » D S L
0 0 0 0 0 3 C - J K H O J /H/ ID , J,KJ, IDS.K
0 0 0 0 0 3 C O M M Q J / E / j I , J F « J S , K S
0 0 0 0 0 3 qohno I / P / Y U « Y L
0 0 0 0 0 3 C-W-IOM/f i / C X , R D X , R 2 D X , R D X 2
000003 COMHOM/H/nN.RUNfR2DN»RDN2
000003 C>),XMG:|/I/nT,RDT.R2DT,WDT2,DTC2
000003 C;)KMO-J/,)/FSl,ES2,CEl,CE2,CS,CR,SS,SR,RADLEl,RADLE2VC4
000003 COMMQ !/!</ JSTART
000003 COMMC I / L / R I I , U I I , E l I,PI I,VI I
000003 C')MMO-J/M/ Xi!U,IDELTA
000003 CJMilQ.-J/.-'J/ I T I H E » N N N , N T I M E -
0 0 0 0 0 3 CDiXMO l/Nl/ M M H , M T I M E
000003 C')MMOi)/iJ2/ NOBL.HOBL, I T I M E J
0 0 0 0 0 3 C D M M O ' J / N 3 / IPHI , IPSI
000 .003 C O M M O ' J / 0 / FDA I , PDA IU, PDA JL .
0 0 0 0 0 3 U ' )MMO' l /P/Rl iP l»Ul ,V l ,E l
0 0 0 0 0 3 COM.'10.1/PI/ P 3 , R 3 , U 3 , V 3 , p 4 , R 4 , U 4 , V 4 , P ? , R 5 , U 5 , V 5 , P H , R K , U M , V M
0 0 0 0 0 3 C ' J V n M C - J / P 2 / P 3 2 , R 3 2 , U 3 2 , V 3 2 , P K 2 , R H 2 , U H 2 , V M 2
0 0 0 0 0 3 C O M M O J / P 3 / P 3 S , R 3 S , U 3 S , V 3 S , P ( ^ S , R H S , U H S , V M S
0 0 0 0 0 3 C ' ) M M ( 3 ' - ! / Q / j S M , J S P , K S M , K S P
0 0 0 0 0 3 C O K M O - ' I / R / X , Y Y
0 0 0 0 0 3 C i )MMO ; l / T / .L8LADE
0 0 0 0 0 3 C iJMMO ! > l /U / Y U X L E i Y L X L E
0 0 0 0 0 3 C O M M O J / V / JV „
0 0 0 0 0 3 C ' J K M O J / X / t N , K A Y
0 0 0 0 0 3 . C i )MHC : l . /Z / C R A G U i D R A G L
0 0 0 0 0 3 C ' J K H O I . /2A/. R E Y C R
0 0 0 0 0 3 C U M M C ' J / Z E / ^PA I H, 5RUA !, SRUVA I , SRU2PP
0 0 0 0 0 3 COM.-10 J / Z C / P A I H 2 » R U A I 1 , R U V A I 1 , R U 2 P P E , N T
0 0 0 0 0 3 C O M M C ' - l / Z D / I S L L E i ISUTG
0 0 0 0 0 3
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000003
000003
000003
000003
000007
000013
000013
000021
000027
000035
000043
000051
000057
000065
000073
000101
000107
000115
000123
000131
000137
000145
000153
000161
000167
000167
000175
000203
000211
000217
000225
000233
000241
000247
000247
000255
000263
000275
000307
000321
000333
000345
000357
000371
000403
000415
000427
000441
000453
000463
000473
000503
000513
000513
000513
000521
000527
000542
*
CDMMO'J/ZG/ COEFTH
10 FilRMAT(«»E15,8)
15 Ff)RHAT(3l5)
WHITE (6, 125)
WIMT5'(6,150)
150 F f J R M A T C X 20Xi37HU N S T E A D Y
REA1JC5.15) ITAPEI
WfMTE(6il33) ITAPEI
Rt!AD('J,15) ITAPEO
WHITE(6,l54) ITAPEO
Rl:AiJ(?i,15) IPUNO
WR I T E (6, 152) IPUNO
RFAi.1 ( l>, 15) I DIM
WRITE(6,1I56) IDIM
READ (5,15) NONDIM
W R I T E (6, 118) NONDIM
READ<5,15) IDATA
W«ITE<e,l2l) IDATA
REAU(9,15) IPRT
Wf!ITE(6,10l) IPRT
REA!J<y,15) I DEBUG
WHITEC6.137) IDEBUG
f?EAD<5,15) ITBUG
WRITE (6, i5i ) ITBUG
151 F'JHMATC ' lfiX,lOH!TBUG = ,15 )
READC5,15) IDELTA
w?MTH(6,i2Q) IDELTA
READ (y, 15) MQLADE
k.'HITE(6,li3) NBLADE
RF.: AIM 9, 15) LBLADE
WHITE (6, 128) LBLADE
REAiH 5, 15) I'BLEO
hR!TE(6,19D IBLEO
191 FORMAT(10X,10HIBLEQ =,I5/)
REAP (3, 15) IPI
WRITE (6, 136) IPI
READ (3, 15) IDA,JA,KA
WHITH(6,i32) IDA, vIAiKA
REALM 3, 15) IDB,JH,KB
WR I T E (6, 133) IDB.JB.KR
READ(:5,15') IDC,JC.,KC
WRITE(6,i:54.) IDC,JC,KC
REAi.i(ci,15> IDD,JD,KD
WRITE (6, 135) IDD,JDiKD
REAri(5,15) IDE,JE,KE
WR1TE(6,144) IDE,JE,KE
RE AD (3, 15) ID6,J6,K6
WRITE(6il45) ID6,J6,K6
RE AD (9,15) IDC1.JC1
WRITEC6.175) IDC1,JC1
RE AIM 5, 15) IDC:2,JC2
WR I T E (6, 176) IDC2,JC2
175 F O R H A T C 3fiX*10Hin,J-Cl =,215 )
176 FORMAT ( l O X i l O H I D , J*C2 a,2I-g )
READ(5,15) IDS
K R 1 T E < 6,106) IDS
REA|J(5,16) ( IDP( ID), ID = 1, IDS)
16 FORMATC7I5)
Page Al-2 O
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000542
000557
000561
000573
000574
000607
000612
000621
000631
000633
000634
000636
000637
000646
000656
000664
000672
000672
000702
000712
000712
000722
000732
000740
000742
000747
000757
000767
000771
001000
001003
001005
001010
001011
001027
001032
001035
001Q45
001055
001062
001066
001066
001067
001067
001075
001077
001104
001114
001124
001126
001135
001140
001142
001144
001146
001164
001167
001170
NRITE(6,1?9)IDS,UDP(ID),ID = 1,IDS)
DO 59 IDsi,IDS
59 REAn(g,15) J I (ID),JF<ID)
DO 199 ID = 1>IDS
WRITE(6,109) ID, JK I D > * ID, JF< ID)
199 COM HUB
REAU(:>,15)JS,KS
WRITE (6, HO) JS,KS
174
166
77
196
96
99
76
197
JSF = J
KSK = K
KSPsK
READ(
WRITE
READ(
WHITE
F O R M A
REAQ(
W R I T E
F OF 1-1A
R E A D C
W R I T E
REAU(
RACLE
W R I T E
R E A D t
W R I T E
DO 77
;-i
15) I5LLE, ISLTE
,160) ISUE,ISLTE
10) COEFTH
,174) COEFTH
1 D X , 1 0 H C O E F T H =,El5.8/>
1 5 ) N 0 8 L / M O B L
,166) NOBL.MOBl
1PX,10HNOBL - • I 5 , 2 0 X , 1 0 H M O B L
10) CE1*ES1
,103) CEl.ESt
YU(1 ,
YL(1 ,
COM I
DO 19
W R I T E
COM I
S +
K; .
'.3 ,
(6
T (
5>
( 6
T (
5»
(6
( 6 , 1 0 5 ) RADLE1
S',10) Y U X L E ( 1 ) , Y L X L E ( 1 )
( 6 , 1 3 0 ) Y U X L E ( 1 ) , Y L X L E < 1 )
J 3 2 » J S
S,10 )YU1C,YL1C
J) -YU1C/CS1
J ) = Y L 1 C / E S 1
'••IUE
'') J = 2,JS
(6,111) J,YU(1,J), J,YLd, J)
'JUE
READ(5,10) CE2,ES2
WFMTE(6,104) CE2.ES2
lF(FL!.)AT(MC8L)*ESa.,E-Q,FLOAT<MOBL)*ES2) GO TO 99
WRITE(6,98)
FORMAT(/5X,48HINPUT ERROR - <MOBL*ESD SHOULD EQUAL (MQBL*ES2)/
CALL EXIT . . '
CONTINUE
REAU(5,1C) RADLE2
RADLE?5RADLE2/CE2 '
W R l T E ( 6 f l 0 6 > RADLE2
REAL)(5,10) YUXLE(2),YLXLE(2) •
WRt T E ( f c , l 3 l > YUXLE<2>,YuXLE<-2)
DO 76 J=2,jS
READ(5,10) YU2C,YL2C
Y'J(2,.J)=YU2C/ES2
YL<2,J)3YL2C/ES2 "
CONTINUE
DO 197 J=2,JS
WRITE(6ill'2) Jf YU(2i J)» JiYL<:2/J>
C O N T J M U E
TM 162 Page Al-4
001172
001173
001175
001200
001206
001210
001210
001214
001222
001226
001232
001233
001233
001236
001237
001247
001247
001250
001250
001260
001266
001272
001302
001312
001326
001342
001352
001362
001370
001376
001404
001412
001422
001432
001440
001446
001450
001451
001457
001467
001501
001511
001517
Q01525
001541
001542
001542
001544
001551
001556
001560
001565
001572
001575
001576
001603
001605
SS=ES1
SR=ES2
WRITE(6il26)
•READ<5,15) JVgvisjv
79 CONTINUE
C4 = CE2/F|_OAT{ JS-JV)
J F-(C4.LT,CE I/FLOAT (JS-3)) JV = JV*1
IF(JV.GT.JSM) GO TO 611
IF(C4.LT,CElVFLOAT<JS-3» GO TO 79
GO TQ 612
611 COM HUE
X:.ISM3 = jS-3
RJSM3=1.0/XJSM3
KRITE(6,6l3) XJSM3,RJSM3
613 FORMAT(/5X,20HINPUT DATA ERROR - <»
1 1H)/)
CALL EXIT
612 COM HUE
WKITE<6,143) J V I » J V
WRITE (6. 119) C4
WRI T E (6, 125)
READ(3,1U) OMR(l) ,OMR(2)
k'RI'TE(6ili4) Oi>!R(l),QMR(2)
R E A O < 5 » 1 0 ) P I » T I » U I f VOUI
MITE (6,115) PI.TI,UI,VOUI
READ (3, 10) WM.GAhHA
WRITE(6i 11.6) W M i G A M M A
REA3(S,10) REYCR
WHITE (6, 161) REYCR
READ(:J,10> XMU
W3ITE(6.ll7) XMU
REAJ(5,10) EN, KAY
KR1TE<6 * 1 0 7 ) EN^KAY
R£Ai:)(c5,10) PHI
HR1TE(6.102) PHI
QAN.I.l-sGAKHA'-liO
IF( ITAPEI .NE.O) GO TO 480
REArjr>,l5) ISTART
REAi)(l3,15) ITIMEMPT
R E A T ( • 5 , 1 5 > NTIME»NPT,MTIME
REA!)(;j,15) IPHI.IPSI
REALM '5, 10) TIME
RE A.; (-5, 10) UZ
RE A1) (3,10) SPAIH.SRUAI»SRUVAI,SRU2PP
GO TO 431
400 CONTnUE
159 IF( I T A P E I .EQ.l) GO TO 166
REA!)(.l) DUK1
REAiH'U DU«2
DO .167 IC = 1» IDS
REA-JCJ) DUK3
RE A !)(•.«) DUN 4
167 CONTI IUE
U:)4i.i jn = 3,5,2
REAjJ(.l) DUH5
411 C')NTI--JUE
166 CTNTI JUB
E 1 2 , 5 , 1 3 H . G E , C 2 / C 1 . G E , , E 1 2 ,
TM 162
001605
001634
001647
001647
001655
001665
001677
001707
001715
001723
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
481
153
154
152
156
us
121
101
137
120
113
128
136
132
133
134
135
3.44
145
108
129
109
110
160
103
105
130
111
104
106
131
143
119
112
114
115
1
116
161
117
107
102
127
122
173
1
184
123
169
REAiM-n ISTA
REAi)(-)> SPAI
CONTI JUG
W'M TE( 6,127 )
WHITE<6,122)
W R I T E (6, 173)
WRITE(6,184)
W R I T E (6, 123)
wrM7E<6,169)
W R I T E (6, 155)
FHRMATCIOX,!
FORMAT(10X,1
F O R M A T C L O X i l
F O R M A T C / i n X ,
FORMAT ( l O X i
FORMAT( 10X*
F O R M A T (/I (IX,
FORMATdOX,!
F;)R'IAT( 10X*
FORM AT ( 10X,
FORMAT( 10X*
F O R M A T C IOX.
Ff J R M A T t inX,
F O R M A T ( iox*
F O R M A T < i o x «
F O R M A T ( IOX*
F O R M A T ( IOX*
F U R M A T < inx.
FORMAT (/i ox*
FORMA T( 10X,
F O R M A T ( inx.
F O R M A T ( / i n X »
F'lRHAt(/lfiX,
FORMAT ( IOX.
FORMA T( ioX/
FORMAT( 1DX,
FORMA T( IOX.
FORMAT < inx,
F O R M A T < l O X *
FORMA T( inx.
FORMATdOX,!
FORMAT < inX,
FORMAT( IOX,
FORMAT( ioX,
FORM A T S IOX*
10X,10Hui
FOR.MAT< IOX,
FOR M A T < /IOX,
FORMA T( i n X i
FORMA T( IOX,
FORMAT(/10X,
FORMA.T(/10X,
FORMAT ( IOX,
FORMA T( in-X,
= , I !J )
FORMA T( inx,
F O R M A T (/I (IX,
FOR.-IAT< IOX,
Page Al-5
R T , I T I M E , IPT, NT I ME, NPT, KT I.ME, I PH J, IPS \', T I HE. UZ
• • • . S R U A J , S R U V A I , S R U 2 P P
ISTART
ITIME,IPT
NTIMF:,'.NPT,MT
IPHI,IPSJ
TIME
UZ
SPAIN,SRUAI
HI TAPE
HITAPE
10HIPUMO
10HIDIM
10HMONDIH
10HIDATA
10HIPRT
1 OH I DEBUG
10HIDELTA
OXilOHNBLADE
10HLBLADE
10HIPI
OX.IOHID,J,K-A
f.)X*lCHID, J,K-B
OX.IOHID,J,K-C
,10HID,J,K-D
lOHin,J,K-E
nx lCHiD, j,|<-6
10HIDS =
4HIDP(,II,5H)
nX.3HJI(,Il,6H>
10HJS =
10HISLLE =
10HCE1 =
,10'HRADLEl
DX.lOHYUXLEd) =
5HYLK1, , I2,3H
10HCE2
10HRADLE2
fiX.10HYUXLE<2) =
OHJV (IN) =,
10HC4 =
5HYU(2,,I2,3M
lOHOMRd) =
10HPI =
10HWM
10HREYCR
,10HXMU
10HEN
10HPHI
n lOHISTART
10HITIHE
10HNTIME
IME
SRUVAI,SRU2PP
= , 15 )
15 )
,15 )
= ,15 )
= ,15 )
= ,15 )
= ,15 )
,15 )
= ,15 )
= ,15 )
=,I5/)
= ,15 )
=,315 )
=,315 ) '
=,315 )
=,315 )
=,315 )
=,315 )
= , I5,20X,3HJF(,II,
,I5,2QX,1QHKS =
,I5,20X,10HI3LTE =
,E15.8,10X,10HES1
=,E15.8 )
,E15.8,10X,10HYUXLE(1
) =,E15.8,10X,5HYL(1,
=,E15.8,10X,10HES2
-,F.15.8 )
,E1!5.8,10X,10HYLXLE(2
I5,20X,10HJV .s,
E-15,8/)
) =,E15,8,10X,5HYL(2,
,El£.8,10X,10HOMR(2)
,E15.8,10X,10HTI
10X,10HVOUI =,El5
,E15,'8,10X,10HGAHMA
.E15.8 )
6H)
, 15 ")
= ,I
= ,E15,8
5 )
) :s,Ei5
, I2 ,3H)
= , ( = 3 5
=,E15,8
,8
=,E15.8,10X,10HKAY
= ,El-5.8/)
= ,15 )
=,I5,20X,10HIPT
=,I5,20X,10HMPT
,12
|8_
,3H)
,E15
,E15
)
,E15
;E15
- 1
,8
,8/
,8
.8
E15
)
)
)
,8
10HIPHI =,I5,20X,10HIPSI
10HTIME =,E15.8 )
1CHUZ a,E!5.8 )
= * I5/27X.10HMTIME
= i I 5 ')
• .TM. 162
001737
001737
001737
001737
001737
001737
001741
001743
001745
001745
001747
001751
001751
001753
001763
001765
001767
002003
002003
002005
002007
002010
002010
002011
00201?-
002016
002032
002054
002056
002060
002061
002063
002063
002063
002064
002070
002074
002074
002076
002077
002102
002104
002106
002110
002111
002112
002125
002147
002151
002153
002154
002156
002156
002162
002164
002173
155 FOR
1 10
124 FOR
138 FOR
125 FOR
126 FOR
jr<
MAT(
X,l(
.1AT(
M A T C
MAT(
MAT(
ID IK
a9,8
Page Al-6 Q
/10X/10HSPAIH =,E15.8,10X,10HSRUAJ =,£15,8/
HSRUVAl =,E15.8,10X,10HSRU2PP s,El5,8 )
/14X,1HP.17X,1HT,17X,.1HU,16X,3HV/U,10X.2HID',3X1HJ,3X,1HK
• 6X,4E18,8,3I4)
1K1)
IX)
,EQ.2) GO TO 42
3665
GO TO 47
42 GEE=:32,174
JAY=778,16
47 CONTIIUE
RRR=1.986
AI=SG :mGAMMA*GEE*JAY*RRR*TIyWM)
Tf
x-
WRITE(6,147) PI,AI',TR,XMUR
147 FORMAT(/10X,10HPI(REP) =,ElE.8,10X,10HAI(REF) S,E15,8/
1 10X,10HTR<REF) =,E15,8,10X,10HXHUR(REF)=»El5t8/)
IFCMC -JCiM.EO,!) GO TO 53
53 CONTINUE
IFdTIME.NE.O) GO TO 164
JF( I D AT A", ME, 0) GO TO 52
WUTE (6, 124)
READ(3,ID) PC,TC/UC,VOUC
WRITE(6,138) PC,TC,UC,VOUC,IDS,JS,KS
|F(HG:-JCIK.EQ.1> GO TO 51
PC=PC/PI
UG5UC/A!
51 CONTMUG
52 CONTINUE:
IF( IDATA.EC.O) GO TO 438
488
DO 30 lOsi,IDS
Ii)Ll02 = i
IF(ID.GT,4) IDL102=2
J1=J[(IO)
jasJF(IH)
P'J 40 jsji,J2
Oi.) 30 K=2,KS|F( I DAT A,EC,0) GO TO 60
D ('j, 10) PCfTC,UCtVOUC
|F(MO'IDI^.EQ,1) GO TO 60
PC=PC/PI
TCsTC/TR
UC = (JC/Ai
60 CONTI'IUE
VC = VC!IC*UC-OMR( 1DL102)
RC=PC/TC
E C s T C / G A K L l * 0 . 5 * < U l > U C + V C * V ( > O M R <
R 2 < I D , J , K ) = R C
TM 162
002200
002204
002210
002214
002220
002225
002230
002233
002235
002240
002240
002240
002246
002246
002246
002250
002251
002254
002256
002260
002261
002320
002357
002357
002363
002365
00237'0
002372
002373'
002400
002404
002410
002414
002420
002424
002430
002434
002434
002450
002464
002472
002476
002502
002506
002512
002516
002522
002526
002526
002530
002532
002534
002536
002545
002554
Page Al-7
P 2 < I D , J , K ) = P C
< J 2 < ID . J f K ) = U C
V 2 ( I D . J i K ) = V C
£LM ID, j , K ) = e c
11C = S G H T < t C * U C * V C * V C )
I F ( Q C . G T . U Z ) U Z s Q C
so CIINTMUE
40 CUNTp-JUE •
30 C . J \ T [ /I'E ' •
G-'J TO 165164 CONTINUE
WRITE(6,437) ITIME .
437 F')R-1AT(/10X,7HITIME =, I 6//14X , 2HP2 /10 X, 2HT2.10X, 2HU2 , 9X , 5HV2/U2
438 F;)RMAT(Bx;,
158 DO 157 ID=1,ins
I'.)Ll02sl
!F(ID.GT.4) IDL102s2
Jl=JI(ID)
J2=JFCin)
I F ( J T A P E I . E O . O ) GO TO 432
R E A D ( - l ) ( ( - P 2 ( I D , J , K ) , R 2 ( I D , J , K ) , U 2 < I D , J , K ) | V 2 ( I D , J ' , K ) ,
1 J=J1. J2) ' ,K = 2 » K S )
RE A13 (8) ( (FK IB» J * K ) , R l ( i n f J , K ) » U 1 < IDi J i K ) » V K ID» J'.K),
1 ,lsJl.J2)'.K = 2 « K S )
4 3 2 C ' J N T l c J U E
W«ITE{6jl26)
D.) 16/! J = J1,J2
'•<'UTE(6«126)'
Df) 163 K = 2,KS
1F( I TAPE I .EQ.O) GQ TO 435
V C = V 2 ( I D , J , K )
POsPK 10, J ,K)
MDsRK in, J ,K)
Ui.) = UK ID, J ,K)
V;J=VK ID, J , K >
Gu TO 4^6
4 3 5 R E A - U C S . I O ) P C » R C » U C i V C .
R2C I U . J * K ) = RC
U 2 ( l C , J f f < ) s U CW 2 ( D ; . J , K ) = V C
PK 1C. J.f K > = P D
H l ( I D , J t K ) = R D
Ul( I D , J j K ) = U D .
V K I D * J . K ) = V D
436 C JNTTIUE
V i . l U C s V C / U C
T C = P C / R f i
VOUD?VD/L'D
TO=PD/RD
0,5*(UC*UC+VC*VC-OKR<IDL102)**2)
0,5*(UD*UD*VD*VD-OMR( IDLld?)**2>
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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02562
02566
02575
02626
02626
02633
02636
02637
02641
02643
02645
02646
02673
02674
02674
02676
02677
02722
02724
02726
02733
02733
02735
02765
02765
02770
02772
02772
02774
02776
02777
162
163
157
412
413
410
420
422
421
419
165
fc'KIC
IFdp
MITE
CONTI
CONTI
CONTI
DO 41
I OLIO
J1=JI
J3s
J F <
REA
GO
CON
DO
DO
REA
JF
IT
D(
TO
TI
41
41
0(
CONTI
DO
HRI
FOR
16HD
DO
MIinsL
FOR
41
TE.
MA
su
42
TE
( I
HA
CONTI
CON
CON
DOK
TI
TI
R-
AOKRs
003001
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
03003
03005
03007
03007
03011
03012
03012
03014
03017
03026
03031
03034
03037
03042
03045
03050
03053
03064
03070
03071
03104
03110
03113
03115
92
93
P I I
IF(
LI I I
T.I I
x tu
GO
L' I
TI
ai
MC
•" l>
*T
ax
TO
aU
3
 1
CONTI
RI.
V I
El
DX =
DN =
DX1
DX2
DY1
DY2
DX4
PHI
E3f
JF(
NN =
N0 =
NOf
JF(
MOh
aP
, JiK
I ,NE
(6,4
NUE
NUB
:JUE
0 ID
2-(\
(ID)
(ID)
APEI
d) (
410
NUE
3 J =
3 Kl
5, 10
NUE
'-) ID
(6,4
T(//
(1),
1 J =
(6,4
DL1C
T( 1
NUE
NUE
NUE
0!-!R(
A B S <
.0
NDIK
I / A I
I/TR
)a
.1
36
™ V
D-
*1
,E
(D
Jl
= 1
)
LI
20
10
6X
2,
22
o(C f
ox
2)
ED
,AND
) PC
,5,2
l)/2
0
s
•
t
t
u
0
(
)
I
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, IPI ,NE.3) GO TO 162
,TC,UC,VOUC, ID, J*K,PD,TD.Un,VoUD
GO TO 412
PU1Q2, J,KI),PSU< IDL102fJf KI>»KI?l»3')»'Jsji, J3)
J3
3
DSU(
0
)
X
1
2
>
5
I
1
IDL102,J,KI),DSL(IDLlC2,J,Kn
,2
DL102
GH IDL102 =, I3//11X,1HJ,5X,6HDSU(3),6X. 6HDSU(2>»6X,
6HDSU(3), AX, 6HDSL(2),6X,6MDSU(l>/>.
JSP)
J
t
«
•
I
0
DO MR
.
:EQ •
J
3
<~i
H
)
1
t
)
/
R
)
DSUC IDL102, J,3>,DSU< I DLlO? , J, 2 ) t DSU { IDLl02i J«l)i
, DSL ( I DU102 , J', 2 ) , DSU < I DL102 , J, 1 )
6E12.4 )
(1)
~
GO TO 92
•'•ILI/XMUR
93
Ii
NUE
II/T
a V O U I *
= T
1.
1.
=c
•• r
"" ^
= E
= E
= C
N =
SA
DO
1.
MN
af\
NO
af\
II/C
O/FL
O/FL
El/F
E2/F
Sl/F
S2/F
I I
UI
A I"
OA
OA
LC
1C
LC
LC
4/FLOA
Ah* IN
M A X 1
NR.E
0*3,
*(KS
•J/HO
i (
(E
Q.
0*
-2HL
H*MCBL
OM*1
1
I.
T
T
A
A
-OMR(l)
1
(
(
T
T
AT
A
T
D
S
0
(}
•
T
(
X
1
t
1
E
•«•0
JS
K
(
(
(
(
S
,5*(U!I*UII+VI I*VII-OKR(1)**2)
-2)
"2) .
JS-2)
JS»2)
KS-2)
KS-2)
JS-2)
1
;
C
«
n
t
E
)
0
t
DX2,DY1»DY2,DX4)
S2 )
GO TO 17
*UZ)*ES!V(PMIN*AOMR*FUOAT(KS-2»
NO) GO TO 97
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003117
003122
003124
003127
OQ3132
003135
003135
003142
003144
003144
003147
003153
003161
003161
003163
003165
003167
003171
003172
003174
003176
003177
003201
003202
003214
003214
003220
003220
003221
003221
003223
003225
003226
003234
003237
003237
003243
003245
003245
003246
003264
003271
003271
003300
003305
003305
003307
003313
003316
003321
003323
003324
003325
003326
Page Al-9
'J
97 N M Ki ~ N
]F( I TIME. EG, 0) i T l M E s l T l M E
1T1MEF=M6LADE*NNN+NNN
D T = 1 . 0 / < A O K R * F L O A T < N N N ) )
GO TO 19
17 U T = ( D - I I N / C E 1 ) / ( 3 , 0 * < 1 . 0 + U Z ) ) •
I T I M E F s N E l A D E + N N N
19 COM
I F U U 6 B U G . N E . O ) IT I MEF= I DEBUG+NNN .
W R I T E ( 6 , 1 2 6 )
W f M T f c < 6 i l 3 9 > ITIMEF
139 F O R M A T ( / 1 0 X , 1 0 H I T I H E F = , J 5 / )
R U X = i . o / D X
2 = 1,0/(DX*DX)
RON-l.O/CM
R2DN-0.5/DN
K 2 D T = 0 , 9 / D T
R!JTi.l = 1 . 0 / r D T * D T )
D T 0 2 = 0 , S * D T
J F ( Y U I D L i 0 2 * J S M ) * 1 , 0 - Y U < I D U 1 0 2 , J S M ) . G T , 2 . 0 * D N > GO TQ 9
GO TO 12 '
9 WR ITU 6,11)
11 FORMAT(//1X»18HBLADE IS TOO THICK//)
CALL EXIT
12 CONTINUE
DO 400 ID=3 ,5 ,2
irJU02s< ID-D/2
I F ( I S L L E . E G . O ) f iO TO 501
Y U ( l H L l 0 2 f 1 ) = Y U ( I D U 1 0 2 » 2 ) * Y U ( I D L 1 0 2 , 2 ) ' 0 , 5 * < Y U ( I D L l C 2 , 3 ) *
1 YU P)L1C2»3) )- + 0.5
YUIUL102 ,1 )=YU( IDL102*1>»1 ,0
CO TO 502 •
501 YU( ICL10?' f l ) = Y U ( IL 'L1C2 .2 ) *2 ,0 -YU( IDL102i3'j
Y L ( IDL i02 , l>=YLUnU02,2 ) *2 ,0 -YLUDLl02 ,3>
5 0 2 C O N T I N U E
I F ( I S L T E , E G , 0 ) GO TO 503
Y U < I D L 1 0 2 , j S P ) s Y U ( I D L l 0 2 » J S ) * Y U I D L l 0 2 , J S ) n O , 5 * ( Y U < I D L l 0 2 .
1 YU nUC2,JSM»+C,5
YUinil 0 2 , J S P > S Y U ( i D L I 0 2 , J S P ) - 1 , 0
GO TQ ' 5 0 4
5 0 3 Y U ( I C L 1 Q 2 . j S P ) = Y U < J D L 1 0 2 * J S ) * 2 > 0 - Y U ( J D L 1 0 2 , J S M )
YUIDLin2, jSP) = Y L < I D L l 0 2 » J S > * 2 . 0 - Y L < I D L l 0 2 - , J S
5 0 4 C O N T I N U E
00 '100 LK=ii3
U S L ( I ! ) L 1 C ? , 1 , L K ) = 0 , 0
PSUC IOL1C2,-1»UK) = 0,0 " !
400 CONT J M U E
1 Tint 1 = IT 1MB
IF(IPLEQ.EG,0) GO TO 1035
JF( IHTA'U.NE.O) GO TQ 1035
PO 1036 ITAPFX=1,2
130 10157 I s l , N N N
00
0
0
0
0
0
0
0
0
0
0
0
0
0
TM 162
03327
•-
03662
03665
03667
03671
03673
03673
03674
03675
03676
03677
03701
03703
03705
03706
004241
0
0
04243
04245
WRI
1
1
1
1
1
1
1
1
1
1
1
1 , (
1 P2
1 P2
1 P2
TE
P2
(I
( I
( I
1037 CONTl
REW
REW
1036 CON
1035 CON
GO
100 JTE
CAL
1AB
CAL
CAL
IM
IN
Tl
TI
TO
R~
L
C =
L
L
CALL
ITA
W R I
1
1
1
1
1
1
1
1
1
1
1
1 , (
1 P2
1 P2
1 P2
REW
I F <
75 CON
PE
TE
P2
( 1
( I
( I
IN
IT
T!
( ITAPE
PZ
P2
P2
P2
P2
<P2(
P2(
( I !' ,
I). 2,
O.JS
i). JS
MUE
<) 1
o ?.
MUE
^JUE
75
i
ITER
0
(1
(2
(4
(6
(7
4,
5,
?
KS
J
X)
', J
, J
. J
i J
, J
JV
2
3)
M)
3
'.KSM
i
HCBDRY
VEHR
VEBR
X = 3
( ITA
P2
P2
P2
P2
P2
(P3{
PP fr
 "v- \
(ID,
i') ,2 ,
T* JS
0,JS
n 3
HUG.
NUF:
Y.I
Y2
PE
(1
(2
(4
(6
(7
4,
i; ,
-- f
?,
KS
*
'. K
PC
( I
(I
( I
X)
i J
, J
, J
', J
'• J
JV
2
3)
M)
3
SM
,1
I
j
i
i
•
i
i
i
>
>
)
)
, (P2(
P2(
P2(
P2(
P?(
KSM),
KSM),
KSM),
KSM),
KSM),
K),R2
K ) , R2
R2( ID
R2< ID
,R2(I
,R2(I
1,
2,
4,
6,
7,
R2
R2
R2
R2
R2
(4
<5
,2
/2
D,
D»
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J / 3 ) , R2 ( 1 , J , 3 ) , U2 ( 1 , J * 3 ) , V2 ( l'. J , 3
J,3)*R2<2,J,3>»U2<2,J»3),V2(2',Ji3
J,3),R2(4,J,3),U2(4,J,3),V2C4;jf3
J,3),R2(6,J,3),U2(6,J,3),V2(6,v',3
J » 3 > » R 2 < 7 , J,3),L'2<7, Jt 3),V2(7, J,3
(1, J.KSK ),U2(1. J,KSM)»V2<1,J.KSM)
(2, J,KSM),U2(2. J,KSM),V2f2, J.KSM)
(4,J,KSK),U2(4, J.KSM).V2<4, J, KSM)
t 6 , J , KSK ) , U2 ( 6 . J . KSM ) , V 2 ( 6 » J , K S M )
(7. J.KSK) ,U2(7. J,KSM),V2(7, J.KSM)
, JV , K ) , U2 ( 4 , JV , K ) , V2 ( 4 , JV , K ) ,
, 2,K),U2(5, 2,K),V2(5, 2,K),K=2,
,3),U2(in,2,3),V2(ID,2,3>*
,KSM),U2( ID,2,KSI!),V2( I D » 2 . K S M > »
JS, 3),U2(IH,JS. 3),V2(lD,Js,
-,;)'.),).) .) ,
,
,
,
,
, J-2, JS),
KS)
3),
JS.KSM),U2( ID, JS,KSM),V2( ID, JS,KSM), ID = 3,£
"
ABC)
ABC)
A
I
•
»
/
*
>
i
i
>
)
)
)
BC)
TIME,
P2(
??.(
P2(
P2<
KSM),
KSM),
KSM),
KSM),
KSM),
K),R2
K) ,R2
R2< ID
R2< ID
, R2 ( I
,R2(I
<P
2,
4,
6
*
7,
R2
R2
R2
R2
H2
(4
(5
* •rf'
,2
.2
D,
D,
GO TO
2(l,J,3),R2(l,J,3),U2(l,Ji3),v2(l
J/3),R2<2, J,3),U2(2, J,3),V2(2, j,3
J , 3 ) , R 2 ( 4 , J , 3 ) , IJ 2 ( 4 , J , 3 ) , V 2 ( 4 , J , 3
J , 3 ) , R2 ( 6 , J, 3 ) , U2 ( 6, J , 3 ) , V2 ( 6 , J , 3
J , 3 ) , R2 ( 7 , J , 3 ) , U2 ( 7, J , 3 ) , V2 ( 7 , J , 3
(1, J;KSM>»U2U, J.KSM).V2U, J.'KSM)
«2, J,KSM),U2<2, J,KSM).V2(2, J.KSM)
M,J,KSH),U2(4, J,KSM),V2(4, J,KSM)
(6, J,KSK),U2(6, J,KSM),V2(6, J,KSM)
( 7 , J , KSM ) , U2 < 7 , J , KSM ) , V2 ( 7 , J
 f KSM )
, JV,K),U2(4, JV.K) ,V2(4, JV,K) ,
i ?/K),L'?(r5» ?»K),V2<5» ?»K),k' = 2jf €- F ' * f t \* f~ \ ~* f C, t ] \ f t V C , \ ^ f '••;*'*' 9 \\ t., 9
,3),U2( ID,2,3),V2( ID,2,3>^
,KSM),U2( ID,2,KSH),V2( ID»2.,KSM>,
JS, 3),U2(ID,JS. 3),V2(ID,JS»
, J,3)»
).
)•
)'.
).
,
,
,
,
=2, JS)«
K9 1r\ o /
3),
JS,K3M),U2( ID, JS«KSM),V2( ID» JS»KSM), ID=3»5
1330
004245
004246
004247
004250
004250
004251
004253
004255
IF< I S T A R T . E O . O ) GO TO 76
CALL I T E - R 2
76 C O N T i r i U R
iF(ITlMEoN^.NINN) GO TO \B9
no leu ir. = 3t5,2
IF< ID.EfJ.S) GO TO 182
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3
004257
004260
004262
004262
004264
004265
004265
004267
004270
004303
004315
004324
004347
182
183
ESS=E31
CEEaCEl
GO TO 183
CEE=CE2
CONTI JUE
DO lan-Js2,JS
DO 180 K=2,KS
YU R « Y L < ICL102,J+l)+DN*FLnAT(K-2)*<YU< I DL102, J + l) - YL < IHL102,J+l)
Y H L s Y L C 1 C I 102iJ-1)+DN*FLOAT(K-2)*(YU(IDL102,J-l)-YLdnui02,J-l)
HETsATAM(ESS/CEE)*(YDR-YDL)*R2DX)
IF( ' J.EO.JS.AND.<KiEG.2,OR.K,EQ,KS)> TH
. ATAN«ESS/CEE)*(YL(IDL102.J+l)-YL(IDLl02,J)))*RDx
IF( J.EQ. 2.AND.(K,EO,2.0R.KIEQ.KS)> TH
ATAi\C (ESS/CEE)*(YldnH02,
004373
004407
004412
004415
004421
004425
004427
004436
004437
004441
004442
004444
004446
004451
004452
004464
004477
004517
004537
004544
004546
004546
004547
004551
004553
004554
004555
004556
004557
004561
004562
004563
004565
004567
004570
004572
004575
004577
004605
004606
004607
004610
004611
aVELsSQUT(U?<ID,J,K)**2+V2<ID,J»K)**2)
UC=OVEL*COS(THET)
VC = OVEL*SIMTHET)
IF(43S(VC).LT.1.0Efl4) VCsO.O
U2( ID, JiK)=UC
V 2 d D « J * K ) = V C180 CONTINUE
DO 183 ID = 4, 7
IF d 15. EH .5) GO TO 188
JlsJKIO)
jy=JF(ID)
DO 187 J=J1,J2
KS02Pi=KS/2*l
DO 187 K=?,KS
IFdD.EO.4) U2<4, J,K)=U2<3, JS,KS02P1)
I F (I 0 . EO . 4 ) V2 ( 4 , J , K > = V2 ( 3 , JS / KSOPP1 >
IF( IO.E0.6.QR, ID,EQ,7) U2 < ID, J, K )=U2(5, JS,KSQ2P1)
IF(in,En,6.nR,ID,FQ,7) V2< ID, J,K)=V2(5, JS,KSQ2P1)
187 CONTINUE
188 CONTINUE
139 CONTI-'lue
I A 8 C = 0
CALL -lOi-IDRYdABC)
IF< ITIME.NE.NMN) 00 TO 330
IF( IDELTA.EQ.O) GO TO 330iu=i
UJ132
I'J2a3
3 06 IO=ID*2
I!31al')l*2
IJJ23IQ2 + 2
IOL10^=(ID-l)/2
J1=JI(ID)
J2 = JF( IF))
DO 3 07 J=J1,J2
DSUC = .'JSU< rCL102i J,.3>
DSLC= )SL'( IDL102. J,3)
D6LTCa(USI_C*DSUC)/(FLOAT(KS-2)*d,0«(DSLC*DSUC) ))
R - J 2 1 = 0,0
R'JI-0,0
RUHI = fj,0
DO 30>» Ks2,KS
PO=P2( ID, J,K)
' TM 162
004616
004623
004630
004634
004644
004646
004651
004655
004664
004665
004666
004667
004671
004673
004675
004700
004702
004703
004705
004706
004713
004720
004725
004731
004741
004743
004745
004751
004753
004755
004757
004761
004764
004766
004770
004771
004773
004774
004777
005004
005007
005013
005017
005023
005026
005030
005032
Q05Q33
005035
005035
005037
005041
005045
005054
005065
005067
005071
005073
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R C = R 2 < I D , J , K >
UG = i.J2C 10, J,K)
VG = V2( ID, J,K)
E(; = PC/RC/GAML1 + 0 ,5*<UC*UC*VC*VC*OMR{ I DLlO',? ) **2 )
DRIJsRr;*!Jc*DN
DRU2= )R'J*UC + PC*ON
DRUM= )RU*(EC+PC/RC)
IF(K.'IE.2.AHD.K,NE,'KS) GO TO 309
DRU=D^U*0.5
DRU2=:JRiJ2*0.5
DHUH = )RUH*0.5
3U9 R-JIsR II*DRU
R'.J2I='-*U2I*DRU2
Ri.lHI=RUMI*DRUH
:308 CUNT HUE-
DELRU3DJ5LTC*RUI
DELRUi? = OELTC*RU2l
DELWU J = I)El.TC*RUHI
DO 3l.{ K = 2,KS
PC=P2(IO,J,K)
RO=R2( ID, J,K)
Un=U2( IU,J,K)
VC = V2( IO,J,K)
EC = PC/RC/i5AMLl*0.5*(UC*UC*VC*VC-.OHR( IDL102)**2)
RUC = R,'3*UC
Ri.J2C = f?UC*UC + PC
RUHC = !IUC*{EC + PC/RC>
R;JC = R IC + D^LRU
RJ2U = rJU2C*DELRU2
R JHf: = UUHC + DELRUH
vouc=vc/un
CALL osiLV(Riic,Ri.jHc,RU2c>vouc,PC)
RJ2c=nuac«pc
UCsHlK'C/RUC
RC=RUC/UC
VG = VOJCi>UC
HGsRUOC/RUC
EO=NCtPC/RC
P2( ID, J,K)=PC
R^( ID, J,K)sRC
U2< ID, J»K)=UC
VL'(ID.J.K).sVC
E3< ID,J»K)=EC
311 CONTI IUE307 CONTI JUG
lOR^I )
JABC=IA?JC*1
CALL •-«0-?CRY( I ABC)
305 CONTI -IUG
DO no !DsIDl,ID2
ess-Em
IF(ID.GE,5) ESS=ES2 -
DRU2=(CRAGU<D*DRAGL<1) )*<ESS/ES1)/FLOAT(KS"2)
IF(ID,GP,6) DRU2sDRU2+(DRAGU(2)*DRAGU(2) )/FLOAT(
J1=JI(IO)
JJ?sJF< ID)
DO ^itJ J3J1,J2
DO :52n K = 2,KS
O
m io£
. 005074
1
 005101
005106
005113
005117
005123
005125
005130
005134
005136
005142
005144
005146
005147
005151
005154
005156
005163
005167
1
 005173
005177
. 005203
1
 005205
005207
005212
1
 005213
005215
'005217
005221
005221
005223
> 005225
. 005226
\i
I
'
it.
''
005561
PC = P2( 10, J,K)
RC=»2< li), J.K)
UC=U2( I!), J,K)
VC = V2( pi, J,K)
ECsH2(IH,J,K)
RUC-RC*UC
RiJ2C = i?UC*UC + PC-DRU2
RJHCsqUC* (EC+PC/RC)
v )Uij=yc/ic
CALL OSOLV(RUC,RUHC
R!.)2i3 = lU2C-PC
UC = «U3C/'RUC
RCs^UC/UC
HC = RU IC/RUC
EGSHC"PC/RC
vc = \/ouc*un
P2(ID,JtK)=PC
R2( ID* J.K)=RC
U2< ID. J',K) = UC
V2(ID,J,K)=VC
E2( ID* J.K)=EC
320 CJNTPIUE
315 CONTI IU6
310 CONTI JUG
IA8C=IA!.}C + 1
CALL HQ8DRY< IA8C)
ID=ID??
iruc.Ea.3) GO TO 3
-330 CONTI -IU6
CALL VEBRYKIA8C)
CALL yEBRY2(IA8C)
JTAPEX=4
W R I T E C ITAPEX-) ITIMR,
1 P2(
1 P2<
1 P2(
1 P2<
1 P2C1,J.KSM),
1 P2(2*J«KSM),
1 P2(4,J*KSM)/
1 P2(6* J.KSM),
1 P2(7. J.KSM),
1 . (P2(4, JV.K).R2
1 P2(5, 2*K)*R2
1 * <P2<IO,2,3),R2(ID
1 P2( Iij,2,KSM),R2( ID
1 P2( I:), JS. 3),R2( I
1 ?2<P), JS',KSM),R2(I
REWIN 1) 4
,RLI2C,VOUC,PC)
06
(P2(l, J,3),R2(
2,J,3),R2<2.J,
4,J,3),R2<4,Jf
6,J,3).R2<6,J,
7, J,3)*R2(7, J,
R2<1, J.KSM), U2
R2(2, J,KSH),U2
R2(4, J,KSH)»Ug
R2(6,J,KSH),U2
R2<7, J,KSK).U2
(4, JVf K),U2<4,
(5, 2>K),U2<5,
,2.3),U2(ID,2,
.2,KSH).U2(ID,
D.JS, 3),U2(I
D, JS,KSM),U2< I
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005563
005565
005566
005571
005572
, K S M ) , V 2 ( 2 , J . k S M ) ,
( 6 * J . K S M ) , V 2 < 6 , J
( 7 , J , K S M ) , V 2 ( 7 , J , K S H ) , J = ;
J V . K ) . V 2 ( 4 . J V , K ) ,
2 * K ) , V 2 ( 5 , 2 * K ) , k = 2 , K S )
3 ) , V 2 ( I D , 2 , 3 ) .
D.JS. 3 ) . V 2 ( I D . J S » 3)'.
D, J S . K S M ) , ' V 2 < ID'. J S » K S M ) ,
DO 380 J D = 3 , 5 , 2
J iJL lOasl
I F ( I D , G T , 4 ) IUL102=2
P A I i l L ^ O . O
P AMU a O , 0
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005573
005575
005576
005577
005604
005606
005616
005620
005622
005623
005625
005625
005630
005632
005637
005640
005642
005643
005645
005646
005650
005722
005773
006044
006115
006166
006237
006237
006237
006240
006254
006254
006260
006260
006262
006263
006345
006345
006346
006404
006407
006407
006423
006423
006424
006425
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KSK2=KS«2
D.) 376 K=?,KS,KSM2
DO 377 Js;?,JS
PC=P2( ID, J,K)
D P A = P O*!) X
IF( J,fc*0,2.CR. J.EQ.JS) DPA=0.5*DPA
IFfK.F.G.KS) GO TO 376
PAHL = PA I H L + DPA
GO TO 379
276 PAplUsPAIHU + DPA
379 CONTI JUE
377 CONTHUE
376 CON-THUE-
38C PAIH(IDL102)=PAIHL-PAIHU
IF( ISTA'RT.EQ.O) GO TO 87
JF< IPT.EG. IPRT) GO TO 87
JPT=IPT+1
JF(MPT,EG.NNN) GO TO 88
MPT = N!PT*1
IF( I T I K E . F Q , ITIMF.F) QO TO 89
IF(IDA.NE.O) WRITF<6,140) ITIME, IDA, JA,KA.P2< IDA, JA, KA )',
1 R2< I )A, JA,KA),U2< IDA, JA,KA),V2< IDA , JA , KA ) , Eg ( IDA, jA,KA)
JF( IC'J.NE.-O) WRITE (6, 141) IDB, JB, KB,P2< IDB» JB,KB)',
1 R2< I 18, jr<,KB),U2( IDB, JB,KB),V2< IDB, JB,KB),E2MDB, jB,KB)
IF( ICO,iME,0> WRITE(6,141) IDC, JC, KC.P2( IDC, Jc. KG) .
1 R 2 < I )C,JC,KC),U2(IDC,JC,KC),V2(inC,JC,KC)fE2<IDC,JC,Kc')
JF(IDO,NE.O) WRITE(6,141) IDD. JD, KD.P2 ( I DD, JD, KD) ,
1 R2( I OD, jn,KD),U2( IDD» JD»KD),V2( IDD, JD,KD)/E2( IDD, jD,KD)
IF( iC E . i - J E . O ) WRITE<6,141) IDE. JE, KE,P2 ( I DE, JE, KE)'.
1 fJ2( DE, JF,KE),U2(Ii)E, JE,KE),V2< IDE, JE,KE ) , E2< IDE, jE,KE>
IF( IC6.ME.O) WRITE(6,141) IH6, J6, K6,P2( ID6, J6,K6)',
1 H2( H6,j6,K6),U2( I D6, J6,K6 ) , V2 ( ID6, J6,K6) , E2< ID6, J6,K6)
140 FORMAT</5X,23HITIME,ID,J,K,P IR,U,V,E-«,4I4 J5E13,5 )
141 FDRMAT(5X.23H ID , J, K , P, R , U , V, E- , 4X , 3 I 4, 5E13 • 5 . )
IF< ICC1.EQ.O) GO TO 314
W R I T E (6, 177) IDC1, JC1, IDC2,JC2
177 F.ORI1AT(/5X,7HIDC1 = , I3,3X,6HJCl = , I 3, 3X , 7H I DC2 = ,I3,3X,6HJC2
1»I3/)
WRITE (6, 181)
183 FORM AT ( 3X, INK, 5X,lHp,liX,lHR,llX,lHU. 11X,1HV, llX, iHE, 12X, iHP, 1
1 lhR,HX,ihU,llX,lHV,llX,lHE )
DO 31', K = 2,KS
JF( IDC2.EO.O) GO TO 317
WHITE (6, 178) K,P2< I DC1* JC1, K) , R2 ( IDC1, JC1, K) , U2( iDcl, JC1,K)»
1 V2( lOCl, JCi.K) ,F.2( inci, JC1.,K),P2( I DC2 , JC2 / K ) , R2 ( I nC2 , JC2 , K ) ,
2 .J2(i:)C2,JC2,K),V2(IDn2.JC2,K>,E2<'IDC2,JC2,K)
170 F O R M A T t 1X,I3,5E12,5,1X,5E12,5 )
GO TC 316
317 WHITE (6, 178) K, P2( IDC1 » JC1,K> ,R2 ( I DC1 , JC1 , K ) , IJ2 ( I DC! . JC1, K ) i
1 \'2(I:JCi,JCl,K),E2(IDCl,JCl,K)
316 CONTI IUE
314 CONTINUE
WRITE('6,179) PDAI(1),PDAI(2)',PAIH(1),PAIH(2)
179 F-)RMAT(/5X,10HPDAI (1) = , E15 , 8 , 5X, 10HPDA I ( 2 ) s ,El5t8,5X,
1 IfiHPAlMd) = ,E15.H,5X,10HPAIH<2) = »E15.8 )
GO TO 276
87 IPTsl
IFdlPT, EC.NNN) NPT = 0
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006430
006432
006432
006432
006433
006433
006440
006450
006450
006452
006453
006454
006457
006462
006463
006467
006471
006504
006510
006512
006515
006516
006523
006523
006527
006527
006534
006535
006542
006543
006545
006547
006547
006556
006561
006561
006562
006564
006571
006576
006601
006611
006616
006632
006652
006652
006656
006656
006660
006665
006672
006677
006703
006707
006711
NPT=NPT*1
GO TO 89
88 CUNT HUB
89 C O N T I I U E
F L N T I T s F L O A T ( M T I M E ) - 0 , 5 * F L O A T ( 2 - I T E R >
IHIFl , N E . 2 , A N D . I P I , N K . 3 ) GO TO 273
1330 C O N T I N U E
DO 273 ID=1,IDS
1F( IDP C 1C) ,EQ,0) GO TO 275
ILH.102?!
JF(ID.GT.4) IDL102=2
J2P=JF( IDV+1
WHITE (6, 125)
DO 28«3 J=JlM,J2P
GO TO (21,22,22,24,25,25/2?) ID
21 JFCJ.5G.2) X=-1,OE+2Q
IF (J.EQ.2) GO TO 28
IFCJ.EQ.JS) X=0,0
JFU.EQ.JS) GO TO 23
X = AUO'.(nX*FLOAT< J-2) )
GO TO 20
22 X=DX*FLOAT< J-2)
GO TC 20
24 X = C4/CE1*!)X*FLOAT(J«2)
GU TO 2')
25 X = CE2/CHl*DX*FLOAT<J-»8>
GO TO 2^
27 |FU, -IE.JS) GO TO 41
X = l ,0f-:20
GO TO 20
41 X=*AUlG<1.0-DX*FLOAT(J-2))
IF (J, EC. 2) X=0,0
23 CONTINUE
R!IC?0.0
0067 Ksa,KS
RCsR2<IL),J,K)
UC = U2( 10, Jf!<)
67
IF(K,L:G,2.CR,K.EQ,KS) DRUC = 0 , 5* DRUG
{F(ID.E0.3.0R,ID,EQ,5)
WHITE<6,265) ITIME,TIME,ID,J,X,RUC
FORMAT( //25X,7HITIME =,I3,8H TIME =,lEl3,5,6H ID =,I3,5H J
1 13,50 X :=,1E13,5, 9H MOOT 5=,1E13,5/)
WRITE(6,266)
266 FORMAT(3X,lHK,7X,lHY,i2X,lHP,10X,3HRHO,llX,lHU»l2X,lHV,i2X,lHE,
1 12X,lHT,i2X,lHH»i2X,lHM»llX,2HCP/)
DO 29iJ K = i,KSP
PO=P2(ID,J,K)
RCsR2(IH,J,K)
Ufi=U2(in,J,X)
V C = V 2 < i n , J , K )
EOsE2(ID,J,K)
TC=PC/RC
HI:=EC*TG
TM 162
006713
006722
006733
006746
006752
006752
006752
006767
007011
007012
007020
007020
007020
007043
007Q72
007073
007073
007107
007141
007141
007144
007146
007156
007175
007175
007201
007201
007203
007217
007217
007222
007222
007226
007226
007231
007231
007257
007257
007273
007273
007302
007303
007305
007306
007311
007312
007314
007314
007316
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( U C * U C + V C * V C ) * P I I / (TORI I ) )
C !»=<F f l -P I r ) / ( 0 , 5 * R I I *SQRT(U I I**2*VI I**2»
GO TO (31',31.33, 34, 35, 36, 36) ID
31 Y = D N * F L O A T ( K - 2 )
GO TO 30
33 CONTPIUE
Y = r i ( l , J ) + E S L ( 1 , J i 3 ) + D N * F L O A T ( K - 2 ) * < Y U ( l , J )
1 O S L ( 1 » J , 3 ) )
JFU. t lG . l .AND. < K , E Q , 2 . 0 R , K , E Q . K S » Y = 0 . 5 * < Y U
.)
GO TO 3-v*
34 Y = Y L ( 1 » JS') + D N * F L O A T < K « 2 >
G'J TO 3fl
35 C O N T I J U R
Y 5 Y L ( 1 » J S ) + Y L ( 2 , J ) + D S L ( 2 . J . 3 ) + D N * F L O A T ( K - 2 ) * ( Y U ( 2 . j ) * D S U ( 2 » J » -
1 Y L < 2 . J ) " D S L < 2 , J , 3 ) ) * D O M R * D T * F L N T I T
I F ( ,J. EiG , 1 . A MD . ( K , RQ , 2 , OR . K . EG . KS ) ) Y = Q , 5* ( YL '
1 O i \ l * F L O A T ( K " 2 ) + Y L ( l , JS )+ IJOMR*DT*FUNTIT
GO TO 33
36 C - I N T I I U G
Y - Y L d , JS) + nOMR*DT*FLNTIT +YL ( 2, JS )*ONi
3 8 W M I T E ( 6 , 2 6 7 ) K , Y , P C , R C , U C , V C , E C , T C , H C , X M , C P
2 6 7 F D R M A T ( 2 X , I 2 t 1 0 E 1 3 . 5 )
29? C O . V T I
285 CDNTI
1F( I C . ^ , 3 . A N D , ID.NE.5) GO TO 274
W H I T E ( 6 , 2 8 8 ) I O L 1 0 2 , D R A G U ( I D L 1 0 2 ) , D R A G L < I D L 1 0 2 > , P D A IU( I DL1Q2 ) ,
1 P D A I L ( I D L 1 0 2 ) , P D A K I D L 1 0 2 )
288 F ! J R M A T ( / / / l X , 6 H I D l , 1 0 2 i 4 X » 5 H D R A G U , 8 X , 5 M D R A G L i 8 X » 5 H P D A I I J , 8 X , 5 H p D *
W ^ I T E ( 6 , 2 8 7 )
287 F ; ) R M A T ( / 6 X , 1 H J , 5 X , 3 H D S U , 1 0 X , 3 H D S I / )
DO 266 Js2 ,JSP
K ' : U T E < 6 . 2 8 9 ) J ,DSU( IDL102. -J ,3 ) .DSL( IDU102 ' ,J»3>
289 F O R M A T ( 5X , I2 ,2E13 ,5 )
286 CONTMUE
274 C O i V T l IUb
W R I T E ( 6 , 2 9 9 )
2 9 9 F ' ) R M A T < / / / / )
275 C - 1 N T I - J U 6
273 C'JNTI 1UR
W'U TE ( 6', 3 74 ) SPA I H, SRUA I , S R U V A I ,.SRU2PP
1 . P A M 2 . R U A I 1 . R U V A I 1 , P U 2 P P E , N T
374 F O R M A T ( / / / 1 0 X , 7 M S P A I H =.,E12 . 5 . 3 X , 7HSRUAI a, E12 , 5» 3 X t ' 7 H S R U V A Is,
1 E l2 , i > ,3x ' . 7HSRU2PP= iE l2 .5 / / 10X ,7HPAIH2 = , E12 , 5 , 3X, 7HRUA 11 ='E1<
2 :5X,7 IRUVAn = » E l 2 , 5 « 3 X » 7 H R U 2 p P E = ,Ea2.5 / /10X
W r t I T E ( 6 . 1 7 9 ) PDA Ml), PDA I < 2 ), PA IH (1), PA I H (2 )
276 C INTI IUG
I F U T S R . E O . l . A N U . J T B U G . E Q . l ) GO TO 7|5
JTIME^NTIHE
K T I M E a M T I H E
N T I M E = N T I H E + 1
J F < N T I N E . E Q . N N N > NTIHE=O
MTIHEsMTlME+l - :
IF(MTIMF:.EC,MMM) MTIHE = 0300 C - J N T I J U H
IF(JTIME,NE,ITIMEF) GO TO 333
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007320
007321
007322
007345
007345
007374
007407
0074H
007413
007415
007416
007455
007514
007517
007520
007522
007524
007526
007553
007555
007555
007556
007564
007574
007606
007616
007624
007640
007642
007644
007645
007647
007650
007677
007723
007733
007734
007736
007740
007742
007744
007745
007774
007774
007775
007775
007777
010001
010003
010005
010014
010014
1111
457
440
452
462
ART = 0
ITAPRG.EO.O) GO TO 452
TE(6,1111). ITAPEO,ITIME,SPAIH,P2<1, Jl,5?) » P 1 < 1 » JJLf2),DSUU, Jl
• : 1 A T ( / / i X » 17H TAPEf l IS WR I TTEKV/ lX , 55H I T A p E O , I T I K-E , SPA I H, P2 (
),'>m.Jl,2>,!OSU<l,Jl,l) •= , / 215,4E15t7/)
TE( I T A P E O ) ISTART,jTlME,IPT,NTIMR,NpT,MTlME,lPHI,IPSi,TIME,U
TE(ITAPEO) SPAIN,SRUAI,SRUVAI,SRU2PP
4 5 7 I D = 1 , I D S
10,?= < I D - D / 2
J 1 ( I i))
J F C I D )
T E ( I T A P E O ) ( ( P 2 < I D , J , K ) , R 2 ( I D , J , K ) , U 2 ( I D , J , K ) , V 2 ( I D , J , K ) ,
J l , J 2 ) . K = 2 , K S )
IST
IF <
WHI
F-)R
DO
IOL
Jl =
J2=
W»M
Js
L J = ,J1, Jl) ,K = 2 , K S )
CONTHUE
DO 440 1 0 = 3 , 5 , 2
r . ) L i o ^ = < i n - i ) / 2
J1=J I ( ID )
J. '53.JF ( ! ! ) )+!
WfUTE< ITAPEO) ( (DSU( IDL102 , J* K I ), DSL ( IDL102, J,KI
CONTI IUf:
CONTI IUG
\P(IP INO.GQ.O) GO TO 463
Wr'UTE( IPUNG,15) I START
1,15) ITIME.IPT
:,15) JTIME,NPTiKTIME
,15) IPHI,IPSI
wniTE(iPUNC,io) TIME
W ? I T E ( I P U N G , 1 0 ) S P A I H , S R U A I , S R U V A I , S R U 2 P P
DO 46:1 ID = 1 , - I D S
J1 = JI( 113)
J 2 = J F < 1 0 )
DO 46L1 ) = J1,J2
DO 46 - ; K = 2 , K S
W N I T E ( I RUNG. 10) P2<ID.J*K),R2(ID,J,K),U2CID,J,K
MO) PKID,J,K),RKID,J,K),UI(ID,J,K
W 3 I T E C
WrMTE(
)»V2(
),Vi<
ID, J,K)
in,J,K)
C O N T I - J U G
DO 4 5.5 1C = 3, 5, 2
IOL10:»=( in- i) /2
JisJKin)
J-"' = J F ( I O ) + 1
DO 45,5 J = J1,J3
DO 453 KI=1,3 -
4 5 3 W H I T E < I ^ U N C . 1 0 ) DSU( IDL102 ,J ,K ) ,DSL< IDL102 ,J ,K I
C A L L E X I T
333 C O N T M U e
DO 271 I Da i , IDS
J 1 M = J I ( I P > - 1
J ^ P = j r ( l D ) + l
U) 28!) -J = J1M,J2P
I F ( I D . E ' J , 3 . 0 R , I D . E Q , 5 ) GO TO 64
G') TO 63
64 JU1G2=< ID-D/2
010017 DSUC I )L102, J,1)=DSU(IDL102, J',2)
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010023
010026
010030
010032
010032
010034
010044
010047
Q10051
010054
010056
010061
010063
010065
010066
010070
010072
010075
010106
63
290
280
270
D a L ( I ) L 1 0 2 , - J , 1 ) = D S L < IDL102 , J',2)
D : J U < I J L 1 C 2 , J * 2 ) = D S U < i n L l 0 2 , J , 3 )
D 3 L < r ) L l G 2 , J . 2 ) = D S L < I D U 0 2 , j ' , 3 )
DJ 29J K = l"
P l ( I D , J , K ) = P 2 <
H l < I D . J * K ) = R 2 (
U K I D . J . K ) = U 2 (
V l ( I D , J . K ) = V 2 (
E l ( I D . J * K ) s E 2 <
C O N T I J U G
C ' J N T r - l U G
C U N T J J U G
iSTARTsl
ITIME = I T I H E + 1
D , J , K >
D / J / K )
D , J . K >
0 f J» K >
0 » J # K )
IPT = 1
1 ^ < i P T . t G . l . A N D . I D A . N e . O ) W R I T E ( 6 , 1 2 5 )
GO TO 100
010107 E.-JD
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SUBHG-ITINE ITER1
000002 DIME N S I O N - Rl < 7 ,13,1.3 ), PI ( 7 > 13 ,13 ), Ul ( 7 ,13 ,13 ) ,vi<7.l3,l3>,
1 El<7.l3,i3>,R2<7,13,l3),P2<7,13,l3>,U2(7,:t3,l3>,V2(7jl3fl3>,
2 G2(7,1"M3),
3 nsu<?,13'.3>»DSL<2,13,3),YU<2»l3)f YL<2,13). JI <7> » J F C 7 )
4 ,YUXLF:(2>,YLXLE(2),QMR(2>
9 ,RIL<2,J3),ULL<2,13),VLL(2,13),ELL<2,13)
9 .RRR<2,13),ur-:R<J>il3),VRR(2»13),ERR<2»JL3)
000002 C;)MMC:| H2 , F2,U2,V2,E2
0 0 0 0 0 2 C 'JKMc i / A / G A M M A , G A M L I
0 0 0 0 0 2 C O M M O - l / E I / O ^ R f W a L A D E . N Q N D l M , ITER,PHI
0 0 0 0 0 2 COMIC I /C /DSU,DSL
00000?. COKMC <)/;>/ I D » J » K J » I D S i K
000002 COMMCH/E!/ JI,JF,JS,KS
000002 C'.WMG'-l/F/Yl;, YU
0 0 0 0 0 2 C O M M C I /O/ D ^ ' R D X * I < 2 D X » R D X 2
0 0 0 0 0 2 C . ' l M M O M / H / D N » R D N i R 2 D N f HDN2
0 0 0 0 0 2 C O K H O I / I / D T , R D T , R 2 D T , R D T 2 » D T 0 2
0 0 0 0 0 2 C O K M G ' J / J / F S l f E S 2 » C E l , R E 2 * G S , C R f S S t S R , R A D L E l » R A D L E 2 i J C 4
0 0 0 0 0 2 C n K M Q - l / K / 1 S T A R T
0 0 0 0 0 2 C v J K M Q I /L /RI I »UI I, El I, PI I, VI I
0 0 0 0 0 2 . C f lMC-J /M/ X M U , I O E L T A
000002 COM.MGN/:-]/ I T IMEt N N N i N T l M E
OOOQ02 COMHO:-l/n/Ri,Pl,Ul,V:Ufil
0 0 0 0 0 2 C ' J K M O M / 0 / J S M , J S P » K S M , K S P
0 0 0 0 0 2 C O M M C ' I / R / X . Y Y
0 0 0 0 0 2 C ' J M M G I/U/ Y U X L E , Y U X L E
0 0 0 0 0 2 C ; ) M M 0 1 / Z G / COEFTH
0 0 0 0 0 2 C D H - I G N / Z r / I S L L E , ISUTE
0 0 0 0 0 2 C O M M O I/7F/ R L L , U L U , V L L / E L L / R L U , U L U , V L U , E L U » R R L * U R L ' . V R L , E R L * R R U *
1 i J R U , V R U , E R U f R R R » U R R , V R R , E R R
0 0 0 0 0 2 R A D t _ E = f < A D L E l000004 DO 7Q ina'i, ins
000005 IF(ID.EO,!5)
000010 Ii'Li02 = l
000011 IF(ID,GT,4)
000014 IF( ini.102.EOt2) GO TO 13
000016 CKEsCBl
000020 ESS-ES1
000021 GO TO 14
000022 13
000022
000024 ESS = F.:>2
000025 14 CONTINUE
000025 YXhso.5* (YUXLE(IDL102)+YLXLE(IDL102))
000031 THMsATAN(YXH)
000033 YXN3n.5*«YL(IDL102*JB)+DSL(IDL1C2,JS»3)*YU(IDU102.JS)-DSU(IDL3
1 JS,3)-l.n)-(YLtIDH02*JSH)*DSL<IDL102,JSH,3)+YU(IDL102*JSM)-•
2 DSU(IDL102.JSM,3)-1,0))*RDX*ESS/CEE
000061 T f l M A T A N f Y X N )
000063 Jls-JKIO)
000065 J2=JF(ID)
000066 DO 00 J=J1/J2
000070 X=FLCAT(J-2)*DX
000073 DC) 90 K = 2',KS
000075 YY = n_'JAT(K-2)*DN
000100 RC=R1(IO,J,K)
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000106
000112
000116
000122
000144
000145
000147
000153
000156
000156
000156
000201
000202
000207
000212
000215
000215
000223
000225
000227
000234
000240
000244
000250
000254
000256
000260
000274
000274
000274
000276
000300
000301
000303
000310
000316
000322
000326
000332
000337
000341
000346
000350
000357
000366
000402
000406
000412
000416
000422
000434
000434
000434
000440
000442
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J . E Q , J S ) , A N D i ( K . E Q . 2 t O R ,
P C = P 1 ( 1 0 , J , K )
UC = U K I ! 5 , J , K )
V C = V K in , J , K )
JF( ( I . i , E C . 3 , O R . I D , E Q . 5 ) , A N D . <
1 K , E G . K S ) ) GO TO 7
GO TO 6
7 IF( I D E L T A . E O . D ^ TQ 8
UCsUl ( I» ) + l ,2 ,K>
V C = V l ( I O + i , 2 , K )
8 CONTHUE-
6 C O N T I N U E
I F ( ( J O . E G . 3 . O R . I D . E Q . 5 . ) . A N D , J . E Q . 2 . A N D . < K I E Q . 2 , O R , K , E O , K S ) )
.1 HO TO "63.
GO TO 64
63 G C = S O R T < U C * U C * V C * V C )
U C = Q C * C O S ( T H M )
V C s Q C * S I \ ( T H H )
64 C Q N T I - J U E
E C = E 1 ( I D , J , K )
T O s p c / R C
H C = E C + T O
KL=Rl ( in , j - l ,K )
PL = P l ( I r>,J- l ,K)
UL = UKir . ) ,J- l»K) .
40
EL=E1( ID, J-1,K)
TL=PL/RL!
HLsEL*TU
{F( ( D, EC. 3. OR, ID.EQ,5) , AND, J.EQ, J2
1 IDELTA.EQ.O) GO TO 40
GO TO 41
CONTTJUB
IFCK.6Q.2) GO TO 42
tF(K,i:-Q.KS) GO TO 44
in ISLTB.EG.O) GO TO 41
, A N D
.
JF(2*(K-2).LE,(KS-2»
PP = Pl( ID, J-1,KP)
KP=K-1
UP=U1< IH, J-1,KP)
V P = V K 10, J-l,KP)
YL t ICL102, JSM>+nSL-< IDU102, JSHi3)
Y'K ICL102, JSM)-ns i l< I DL102 , JSM, 3 )
YL( ICL102, J S ) * D S L ( IDL102, JS,3)
YM2 = Y - I ( ICL102. J S > - D S U ( IDU02, J S » 3 )
Y1=YL1+FLOAT(K-2)*DN*(YU1-YU1)
44
C A L L F AT ( Y3 , Yl , Y2, PL, PP. HU )
C A L L F A T ( Y3 . Y l , Y 2 , R L , R P , R U >
C A L L F A T C Y 3 , Y 1 , Y 2 , U U U P , U L > „
CALL P A T ( Y 3 , Y 1 , Y 2 , V U , V P , V L )
HL = Q A - 1 M A / G A M L l * P L / R U * n . 5 * < U L * I J L * V L * V L " O M R ( I D L l 0 2 > * * 2 )
GU TO 47
C O N T I N U E -
RP=Hl ( in ,J - l ,2 )
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000445
000447
000450
000456
000462
000466
000472
000472
000507
000507
000511
000513
000513
000541
000547
000553
000557
000563
000567
000571
000612
000613
000613
000615
000621
000623
000626
000630
000631
000637
000643
000647
000653
000653
000670
000672
000674
000674
000675
000700
000703
000706
000707
000712
000714
000723
000723
000725
000727
000745
000745
000751
000754
000757
000762
000765
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V P s V K ID, J-1,2)
GO TO 4;?
42 R P = R 1 ( I D , J - 1 , K S )
P P = P 1 ( I D , J - 1 , K S >
UP = UK ID, J-1,KS>
V P = V K i n , J - I , K S >
4 3 C O N T I N U E
CALL A V E R A G < RL, PL ,'UL . Vl, RP, PP, Up , VP, RL » PL^'L / VL» Hi)
47 CONTINUE
TL=PL/RL;
EL=HLiTL
41 CONTINUE
1F« n,F5C.3.0R. ID.EG.5) , AND . J . EQ . 2 . AND . ( K .EQ , 2 , OR . K , EQ . KS ) , AND,
1 C R A D L E , NE, 0.0)) GO TO 61
RR=RKID,J+I,K>
PK = PKID,J+1.K)
UR=UKIU, J+I,-K)
VR = VKID,j+l,K)
ERsEK ID, j4l,K)
TRsPR/RR
IF( ( 11], EC. 3. OR. ID.EQiS) , AND. J.EQ.2. AND. (K ,EQ , 2 , OR . K , EO , KS ) )
1 GC TO 30
GO TO 31
30 CONTINUE
I F(K. EG,2) GO TO 32
RP=R1<IP,J+1,2)
PP = PKin, j+1,2)
UP = UK I?), J+1,2)
VP = VKID,j+l.,2>
G D T O 3 3 ' '
32 RPsRK II), J + 1,KS)
PP = PK in, J+1,KS)
UPS UK in, J+ I ,KS> •
v p = v i < i n , J + I , K S >
33 C'JNTPII.'E
CALL A V E R A G C RR, PR, UR, VR» RP, PP, UP, VP., RR, PR» UR,'
TRapR/RR
ER=HR-TR
31 CONTINUE
GO TC 62
61 RRs2.0*RC*RL
P J = f ? C * V C * V C / R A D L E
P ^ = P C * P N * D X • . -
62
HR>
V R = 2 , Q * V C
'Ll*0 , 5 * ( U R * U R * V R * V R - O M R (
I F ( I C E L T A . ' E Q . I ) GO TQ 23
IF( ( P ) , E C . 2 . O R . I D . E Q . 5 ) ,AND.:j .EQ. JS, A N D . K .EQ, 3 ) - Q O To 22
tiU TC 23
22 RM=RK m+i,2,K-i)
PnspKiO+i ,2 ,K- l )
U<*=UK in+1., 2 /K- l )
V H s V l ( in* l ,2,K-»l) - " •
EOsE l ( i n+ i ,2 ,K - l )
.. GO TO 24
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000766
000766
000774
001000
001004
001010
001014
001014
001016
001020
001022
001040
001044
001047
001052
001055
001060
001061
001061
001067
001073
001077
001103
001107
001107
001111
001113
001127
001130
001130
001133
001135
001137
001141
001141
001154
001154
001157
001161
001163
001165
001165
001207
001210
001210
001215
001226
001232
001235
001242
001253
001257
001262
001262
001263
001273
001302
23 C O N T I N U E
R3=R1( in, J,K-1)
P ;) = P1C JO, J,K-1)
un = uinn,j,K-i)
VB=VK in, J,K-D
EHsEK in, J,K-1)
24 CUNT HUE
26
HHsEB+Ta - '
IF( I D E L T A . EG. 1) GO TO 27
J F « I ! ) , E C . 3 . 0 R , I D . E Q . 5 ) , A N D . J . E Q . J S . A N D t K . E Q , K S M )
GO TO 27
PT=P1(
TQ 26
,2f K* l>
V T = V K irui,2
ET = EK in + it 2.K + 1
GO TO 2'J
27 C O N T I N U E
RT=.RK 10, J.K + D
J . E Q . J S ) ) GO TO 2i
UT = UKJD,J-,Ktl>
VTsVK in, J
ETsEK JO, J
28 CONTINUE
T T = P T / R T
H T = E T > T T
1 F ( ( I : ) , E C . 3 , O R . I D . , E Q , 5 ) , A N D . <
cn TC 20
21 CONTP-JUB
R L L ( I ' U l C 2 f K ) = R L
ULL( P ) L 1 C 2 / K ) = U L
V L L ( I r ) L 1 0 2 , K ) = V L
ELL( IML102,K)=Et
20 C O N T I N U E
JF( ( 1 - D . E C . 3 . 0 R . I D . E Q . 5 ) . A N D . J . E 0 . 2 ) GO TO 91
GO TC 93
91 R R R ( i ; ) L l G 2 , K ) = H R
U R R ( IMLlC2f K )=UR .
V ^ R C HL1C2 ,K>=VR
E R R < I - ) L l C 2 > K ) = E R
92 C O N T I N U E
JF( ( i - ) . E C . 3 , O R . ID.EQ.5) , AMD . 0 • EO . 2 . AND . (K , EO , 2 , OR . K . EQ . KS ) ) G Q T C
GO TO 11
10 CONTINUE -
Q:-3 = 3C:n (UR*U3*VB*VB)
THB = T : I M ^ A T A N ( Y U X L E ( IDU102»*ATAN(VB/UB )
UrJ = O B * C O S ( T H B )
12 OTsSC'1T<
T -JT=T - I K - s A T AN (YL\LE< I DU02 ) ) +ATAN ( VT/UT )
UT=QT*COS(THT)
VTsilT*S.lN(THT) -
11 CONTI -IU6
JF(CQSFtH.EO.O.O) GO TO 121
JFCID.Me.S.AND.in.NE.S) GO TO 121
in J, JE.2..AND.J.NFI. v'S ) GO. TO 121
JFIK.OT.S.AND.K.LT.KSM) GO TO 121
0
0
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01312
01316
THC
IF(
= A
K,
001320 Q J=SC
0
0
0
0
0
0
0
0
0
01325
01335
01340
01343
01345
01352
01362
01365
01370
122
121
001370
0
0
0
0
0
0
0
0
0
0
0
0
Q
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
01375
01403
01412
01420
01424
01433
01441
01450
01455
01466
01476
01506
01521
01523
01525
01525
01527
01531
01531
01533
01534
01535
01537
01541
01541
01543
01544
01544
01546
01550
001550
0
0
0
0
0
0
0
0
0
0
0
0
0
0
01552
01554
01554
01564
01573
01603
01612
01613
01622
01630
01637
01645
01646
01654
101
102
103
104
105
106
107
T.IB
u;>=
V-J =
IF(
QT =
T <T
UT =
VTs
C JN-
FF1
FF2
F^3
FF4
S'-U
G'.i2
G j;<
G J4
Etil
E£2
E~3
E£<1
G )
Cls
C 2 =
GO
01 =
C2s
GO
Cl =
CJs
GO
Cl =
C2s
GO
C:i =
C^ =
GO
Cl =
C2s
GO
Cls
= (
flB
QE
K.
3G
-(
OT
QT
Tl
X =
X =
x =
x =
'•J =
M =
N =
••-] =
A =
A =
A =
As
TC
1,
TA^(
SQ.K
vc
SM
il <UR*
1,0-
*C'JS
*SIN
KG, 3
:n<u
1,0-
-cos
-SIN
•IU6
( R 4 *
( R i? *
( R K' *
(RM*
(RT*
(RT*
(RT*
(RT*
T.?5
1,35
0,25
•J.35
(10
0
/UC)
) GO TO 122
UB+VB*VB)
CCEF.TH
(T
(T
)
T*
CO
(T
n
1.1 R
UR
UR
UR
VT
VT
VT
VT
M
*(
*(
*(
i,
HB)
H8)
)*A
GO TO
UT + VT
EFTH
HT)
NT)
-RL*
* H R -
*UH*
)
*
*
UL
RL
PR
*VR-RL
-R8*
*HT-
*UT-
*VT-
RR*R
RR*E
RR*U
RR*V
102,
V8
RB
RB
TAN(VB/UB)+COEFTH*THC
121
VT)
ATAN(VT/UT)-*COEFTH*THC
)
•*
-
•«r
>
*
*
RB*
L
R
R
R
1
+
+
+
+
0
R
R
R
R
3
*R2DX
UL*HL)*R2DX
RL*UL*UU-RL)*R2DX
UL*VL)*R2DX
*R2DN
VB*HB)*R2DN
VB+UB)*R2DK
VR*VB*PT-PB)*R2DN
T+'RB)
L*EL + RT»ET- + RB*EB>
L*UU+RT*UT+RB*UB)
L*VL + RT*VT' + r?B*VB)
,104,105,106,107) ID
cs/ss
TO
1.
111
:.i
CS/SS
TO
1,
CS
TO
CS
112
•)
113
/C4
CS/SS
TC
CS
CS
TC
112
/CR
113
CS/CH .
CS
TO
CS
/SB
112
/CR
CH=CS/SR'
110
111
112
GJ
EE1
E?:2
EE3
E.£4
G .1
EfJl
E£2
EE3
E(=4
GO
EGl
Et2
TC
PS
P =
Ps
p =
TO
Ps
ij =
p =
p=
TO
PS
-'s
I'lO
C-E1A
£E-2A
!::E.?A
!:E4A
l'-?0
EE1A
HE5?A
EE'-iA
EE4A
120
EE1A
£E;»A
-D
-C
-C
-D
-C
-n
-:
-D
"C
-c
T02*
T02*
T02*
T02*
T02*
TO?*
T02*
T02*
TQ2*
T02*
(
(
(
(
(
(
(
(
(
(
Cl
C
C
C
•i
1
1
Cl
C1
Cl
C1
Cl
C1
*<1,O^X)*FF1X*C2*GG1N
*(1,0-X)*FF2X+C2*GG2N
*(1,0-X)*FF3X*C2*GG3N
*(1,0«X)*FF4X*C2*GG4N
*X*FF1X*C2.*GG1N)
*X*FF2X*C2*GG2N)
*X*FF3X*C2*GG3N)
*X*FF4X*C2*GG4N)
*FF1X+C2*GG1N>
*FF2X+C2*GG2N)
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001662
001670
001676
001704
001705
001710
001714
001720
001724
001730
001736
001745
Q01753
001755
001757
001761
001767
001773
001777
002003
002007
002022
002042
002043
002046
002046
002056
002056
002057
002062
002064
002066
002072
002104
002104
002106
002121
002134
002147
002162
002163
002165
002166
002170
002171
002177
002202
002203
002210
002214
002220
002224
E62P=EE2A-ET02*<C1*FF2X+C2*GG2N)
EfJ3P = £E:U-CT02*(Cl*FF3X + C2*GG3N)-
E":4P = E:E4A-CT02*(C1*FF4X + C2*GG4N)
G-.l TO 130
113 EGl;)=(RT-PB)*P2DiN
EG2M=(RT*!?T-RB*EB)*R2DN
Ei=3N=(RT*UT-RB*UB)*R2DN
Ee4M=<RT*VT'-*RC*VB)*R2DN
FFjMs(RT*UT-RB*UB)*R2nN
FF-2."J=<RT*UT*HT-RB*UB*NB)*R2DN
FF3N=(RT*UT*UT*PT-RB*UB*UB-PB)*R2DN
FF4r-l=(RT*UT*VT-RB*UR*VB)*R2DN
I F(,J, EG, 2) GO TO 85
DSUCs'lS-'H IDL102, J, 3)
DSLC= )SL( IEU02, J, 2)
D">XII= <n-SU( IHL102* J + 1,2)*-DSU( I DL102, J-l, 2 ) ) *R2DX
DaXL3(CrtL( IHL102, J + l,2)rDSL( IDL102, J^1,-2»*R2DX
DSTL=(D^LC-nSU( I DUOS, J,l> )*RDT.
D3TUs(DSUC-nSU<IDLl02i'J.l»*RDT
YTsYY*( -DS1U)+(1.0-YY)*(DSTL)
IFCJ.EC, JS, AND, IDELTA.EQ.O.AND. ( ISLTE.EO.i ))GO TO 33
YXsYY*«YlK IDL10.2, J*1)-YU< IPL102* J-l) ) *R2DX'DSXU ) + ( 1 , 0-YY ) *
1 «YL( H)LiG2,J + l)-YU<lDL102f.J-l))*R2DX + DSxL) '
G:.i TO e-l
83 YXsYX'-J*CEE/ESS
84 COMIJU!:
Y;I = YU( I')L1C2, J)-DSUC-YL( IDL1C2, J)-DSLC
GO TC 86 •
85 YTsij.rj
Y U = YU(I!.)L1.C2,2)-YU(IDLl02,-2> - .
Y:JX = Y!JXUE( I 01.102 )*CE(=/ESS
YLXsYLXL!E(IDL102)*CEE/ESS
YX = YY*YiJx*(l ,0-YY)*YLX
JF(K,BG,2.CR.K.EQ,KS) YX»YXM*CEE/ESS
86 CONTINUE
COSR2/ESS
EElP = GElA«CT02*(Ci*FFlX + {CQ*GGlN-.<Cl*YX*FFlN + YT*EEiK))/YN)
EB2P = L:E3A-DT02*(Ci*FF2X*(CQ*GG2N-(Cl*YX*FF2N + YT*EF?N) )/YN)
te3P = EE.:?A^CT02*(Cl*FF3X+(CQ*GG3N-(Cl*YX*frF3N^vT*EF3N))/YN)
EK4PsC.E4A«CT02*(Cl*FF4X*(CQ*GG4N-{Cl*YX*FF4N + YT*Ef:4K-) )/YN)
G') To IL'O
120 RPsHElp
EPsEE'^P/RP
U'' = EE:5P/RP
VP = t:E4p/Rp
Q2sD.i-3*(UP*UP + VP*VP=.QHR( IDL1C2)**2)
TPsGA=-1Ll*(EP-'02)
pPsRp*JP „ -
R^dD. J,K)=RP
P?.( ID, J,K)=PP
U1M ID.W',K>=UP
VLHID'. j.K) = VP
EL?(1D.J,K)=EP
002230 9 0 C ' J N T I
TM 162
002232
002234
002237
002237
80
70
CONTPJU6
C' INTI JUB
RETUFH
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S U B R O U T I N E 1 T E R 2
0 0 0 0 0 2 D I M E N S I O N R l < 7 , 1 3 , 1 3 ) , P 1 ( 7 , 1 3 , 1 3 ) , U 1 < 7 , 1 3 , 1 3 ) , V I ( 7 , 1 3 , 1 3 ) ,
1 E l < 7 , l 3 , i 3 ) , R 2 < 7 , l 3 , l 3 ) , P 2 ( 7 , 1 3 , l 3 ) , U 2 < 7 , 1 3 , i 3 ) , V 2 < 7 « l 3 , l 3 ) ,
2 E 2 { 7 , 1 3 , 1 3 > , R J L < 1 3 > , P J L < 1 3 ) , U J L < 1 3 ) , V J L < 1 3 > , E J L < 1 3 > »
3 n s u < ? , l 3 ' , 3 ) , U S L ( 2 , 1 3 , 3 ) , Y U ( 2 , 1 3 ) , Y L < 2 , l 3 ) » - J I ( 7 ) , j p (7 )
4 , Y U X L & < 2 ) , Y L X L E < 2 ) , O M R ( 2 )
9 ,RLL(2 ,13 ) ,ULL<2 ,13 ) ,VLL(2 ,13 ) ,E IL<2 .»13)
9 , R R R ( 2 , 1 3 ) , C I R R ( 2 , 1 3 ) , V R R < 2 , 1 3 ) , E R R < 2 » 1 3 )
0 0 0 0 0 2 C O K M C J R 2 ' , P 2 , U 2 , V 2 , E 2
0 0 0 0 0 2 COK'IG ) / A / G A M M A , G A M | _ l
0 0 0 0 0 2 COM 1C V. f ) /OfR,WBLADE,,NONDlM> ITCR,PHI.
0 0 0 0 0 2 C < ) K f 1 0 J / n / P S U , D S L
0 0 0 0 0 2 C O f M Q I/H/ i n , J » K J » I D S i K
0 0 0 0 0 2 C O M . I G I /E/
 V I , JF , JS ,KS
0 0 0 0 0 2 C O K M C 1 / P / Y U , Y L
0 0 0 0 0 2 C O M M C T J / 0 / D X > R D X » R 2 D X » R D X 2
0 0 0 0 0 2 CUHMG"I /H/ !U , RDN, R2DN, RDN2
0 0 0 0 0 2 C O H M O ' J / I / n T , R D T , R ^ D T , R D T 2 / D T 0 2
000002 COM MO "I/ .J/eSl*ES2*CEl,GE2»CS»-CR»SS»-SR,RADLEl»RADlfE2',C4
000002 COI"MO'J/K/ I START0 0 0 0 0 2 comic ) / L / f ? i i , u n , E i i , P i i , v i i
0 0 0 0 0 2 CJMMC I/M/ XMlMDFLTA
0 0 0 0 0 2 CQKMG'VV IT IME,N I - JN ,NT IME
0 0 0 0 0 2 C O M M G l/P/Rl.PI,Ul,V1,E1
0 0 0 0 0 2 COy .MD-1 /Q /JSH, J S P ^ K S M » K S P
0 0 0 0 0 2 C Q M M O J / R / X . Y Y
0 0 0 0 0 2 coMf io -1 /u / Y U X L E , Y U X L E
0 0 0 0 0 2 C O H M O - I / Z G / COEFTH
0 0 0 0 0 2 C O M M O M / Z C / I S L L E . . ISLTE
0 0 0 0 0 2 COHMC i /ZF/ RLL, ULL» VLL» 'ELL» RLU, ULU, VLU,ELU« RRU»URt, V R L , ERL»RRU,
1 i J R l J , V K i J , E R l J , R R R , U R R , V R R / E R R
0 0 0 0 0 2 Z a P H J / 3 , 0
0 0 0 0 0 4 R A D L E = R A C L E 1
0 0 0 0 0 6 D O 1 7 0 1 D = 1 « I D S
0 0 0 0 0 7 J F U C . E f J . 5 ) RADl.E = RADLE2
000012 ii)L102sl
000013 ircic.GT.4) IDLins=2
000016 lf(IDL102.EQ,2) GO TO 13000020 q^E
000022 ESSaE-
000023 GO TC
000024 13 CONTI'
000024 Ct:EaC62
000026 E3S3ES2
000027 14 CONTI IUH
000027 YXMBC.5* (YUXLE(IDL102)+YLXUE(IDL102))
000033 TH K = A T A M ( Y X H )
0°0035 YXN50i5*((YL< IDU02f JS) *DSL( 1DL102/ JS , 3 ) *YU ( IPU1Q?'. JS )-OSIK IDL1
1 -IS , 3 ) -1, 0 ) - ( YL (I HL102 , JSM ) *DRL ( I DL1Q2 , JSM , 3 ) *YU ( I DU102 , JSM ) -
2 I)SU( I[:L302.JSM,3)-1,0))*RDX»ESS/CEE
000063 T H N a A T A M i Y X N )
OOOQ65 . J1=JI(IU)
000067 J2=JF(HU
000070 DJ ISO J=J1,J2
000072 X.-.FLOAT<J«2)*DX
000075 DO 190 K=2,KS
000077 VY=FL;UT(K-2)*DN
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000102 JF( ISTART.EO.O) GO TO 76
000103 R0 = ,li ( ID, J,K)
000111 RL = R1(10,J-1.K)
000115 RR=R1<in,J+1,K)
000121 UCsi.JK ID, J,K)
000125 VC = VK ID, J,K>
000131 IF« IO.EC.3 ,OR. 1D.EQ.5) ,AND, ( J , EQ,JS),AND,<K,EG,2,OR,
1 K tEC,KS) ) GO TO 7
000153 G.'J TO 6
000154 7 {FUDELTA.EO.l) GO TQ 8
000156 UO=U1(m + l,2,K)
000162 Vi: = VK UUi,2,K)
000165 8 CINTHUB
000165 6 CJNTI'IUB'
000165 I'ri ( in. RC. 3, OR, ID. EG. 5, ) ,AND, J. EG.2.AND, (K,EQ.2,OR,K,GQ,KS) >
1 5C T:) 63
000210 G1 To 64
000211 63 QiJ = SQin(un*UC + V C * V C >
000216 Uf: = O C * C O S ( T M M )
000221 V i3 = 3 C * S l N ( 7 H M )
0 0 0 2 2 4 64 C ) N T M U E
0 0 0 2 2 4 E O = E 1 ( I H , J , K )
0 0 0 2 3 2 U1=U1(in, j+ l ,K)
0 0 0 2 3 6 V.-^sVK 10, j+l,K)
0 0 0 2 4 2 E^sEK I !J, J+1,K)
0 0 0 2 4 6 UL=iU( ID,J-1 ,K)
0 0 0 2 5 2 VL = V K I U f j- l .K)
0 0 0 2 5 6 tL=EKID,J-1 ,K)
000262 - IF« r ) .EC . ' 3 ,o rMD,EQ.5 ) ,AND,< J . E Q . J S ) ) GO TO 2i
0 0 0 2 7 5 G .) TO 29
0 0 0 2 7 6 21 C ' J N T I IUB
0 0 0 2 7 6 RL = R L L ( i c i _ i o 2 , K )
0 0 0 3 0 1 UL=ULL'( i c i i o 2 * K )
0 0 0 3 0 3 VL = V ' L L < ICI 102,K)
0 0 0 3 0 5 E i . sELL< lCH02 ,K )
0 0 0 3 0 7 25 C = ) N T J JUE
0 0 0 3 0 7 Jp( { i - ) , F : C . 3 . 0 R . i n , E Q , 5 ) . AND , J .EQ . 2, A N D . ( K . EQ , 2 , OR , K , EQ , KS ) )
1 :5C Til ()1
000331 G..) TO 92
0 0 0 3 3 2 91 C J N T I IUB
0 0 0 3 3 2 R'< = HR'-M I 01.102, K)
000335 U'-^ = UR-!{ IDJ 102,K)
0 0 0 3 3 7 V.-1 = VK 'K ICLl '02,K)
000341 E^BRK IDL102,K)
0 0 0 3 4 3 92 C ' J N T I JUT:
000343 |F(IDE:LTA.E0.1) GO TQ 23
000345 iF«r).ec.3.0R.ID,EQ.5),AND.J.EQ.JS.AWDtK.EO, 3> QC TO 22
000363 GO TO 23
000363 22 Rfl = Rl< in + i ,2»K- l )
0 0 0 3 6 7 P - J S P I ( I!) + 1,2,K-1)
0 0 0 3 7 2 U-' = U1 ( IO + j . ,2,K-l)
000375 \H = VK Ii)+i,2,K-l) ,;
0 0 0 4 0 0 E'JsEK H) + 1,2,K-1)
000403 G.) TO 24
000404 23 CONTINUE
000404 R:3 = l« (IM, J,K-1J
000412 U^=U1(in,J,K-1)
000416 Vf) = VK PJ, J,K-1)
TH 162
000422
000426
000426
000430
000446
000446
000452
000455
000460
000463
000466
000467
000467
000475
000501
000505
000511
000511
000533
000534
000534
000541
000552
000556
000561
000566
000577
000603
000606
000606
000607
000617
000626
000636
000642
000644
000651
000661
Q00664
000667
000671
000676
000706
000711
000714
000714
000716
000720
000722
000724
000731
000742
000752
000762
000764
000766
000770
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E:) = E1( ID, J,K-1)
2 4 C O N T I - J U G
JF( I C E L T A . - E Q . l ) GO TQ 27
JFC < p } , e c . 3 , O R . i n , E Q , 5 ) , A N D . J . E Q . J S , A U D . K . E Q , K S M ) (
GO TO 27
26 RT = R1( IH+1.,2
12
11
TO 26
( 10*1 , 2 » K * D
GO TO 2^
27 C O N T I N U E
28 COM HUB
| F < ( I D , E C . 3 . O R . I D . E 0 . 5 ) , A N D . j . E Q . 2 . A N D . < K . E O , 2 , O R . K • E O . K S )
GO TO 11
10 COM HUE
T i l B - T O P - v A T A N C Y U X U f r H IDU102) ) + A T A N ( VB/UB )
LM = ; J B ^ C O S ( T H B )
VO = n B - * S l N ( T H B )
CT = S G ! ! T < U T * U T * V T * V T >
T.«T'»TiIM''ATAN(YLXLE( IDL102) >+ATAN( VT/UT)
U T s r j T * C O S ( T H T )
VTsQT*SlN(THT)
CONTI -JU6
JFCCO^FTH.EO.O.O) GO TO 121
iF(ID.NE,3.AND.ID.NE,5) GO TO 121
JF(J,;JE,2.AND,J.NE.JS> GO TO 121
JF<K,<;T,3.AMD,K.LT.KSM) GO TO 121
THC=ATAN(VC/UC)
IF(K.GG.KSK) GO TO 122
(H=ScnT<UO*UB+VB*VB>
T'«8a(i .i)»-nOEFTH)*ATAh|<VB/UB)-+COEFTH*f.HC
Ui.l = rjB*Cf)S(THB>
V^=QB*SiN(THB)
IF(K.(rQ,3) GO TO 121
122
T H T s ( i , 0 . c C E F T H ) * A T A N ( V T / U T ) - + COEFTH*THC
UT = O T - . C O S ( T M T )
V T s O T ^ S l N ( T H T )
121 C O N T I JUB
C = r ? C * E C
i = : ? . 3 5 * ( R L * R R + RT + R8)
i = ' l ,25*<RL*EL*»R*ER*RB*EB,+ R T * E T )
1 = . ) ,35* ( . r ?L*UL*«R*UR*RB*UR + R T * U T )
E E 4 A = . | , 2 5 * ( i ? L * V U * R R * V R + R B * V B * R T * V T )
t C i n s G E l A ^ E E l C
E e 2 U = S E a A - E E 2 C
l = 2E."?A-El=3C
l = ^ E 4 A « E E 4 C
0007W62
000772
001000
001004
001010
001014
001036
001037
001041
001045
001050
001050
001050
001073
001074
001101
001104
001107
001107
001115
001117
001121
001122
001124
001126
001127
001131
001132
001134
001134
001134
001142
001146
001152
OCH56
001162
001162
001164
001166
001203
001203
001203
0 012 0 5
001207
001210
001212
001217
001221
001223
001224
001226
001233
001235
001242
001244
O
i.EQt js> .AND,CK.EQ.Z.OR.
76 CONTMUE . Page Al-29
R3=H2< ID,J,K)
PC = ^2( ID,J,K>
OC=U2(JD,J,K)
VC = V2( in,J,K)
JF(M ).EQ.3.0R,ID.EQ.5) ,AMD,(
1 K,EG.KS» GO TO 3 .
GO TO 2
3 IF( IDblTA.EQ.l) GO TO 4
UO = IJ2< ID + j., 2,K)
VC=V2<in+i,2,K)
4 CONTI 1UE
2 CONTI lljE
IF((D,-EC.3.OR.ID.EQ.5.).AND,J.EQ.2.AND.(K,EQ.2.OR,K,EQ,KS) )
1 HO TO 65
GO TO 66
65 OC=SCRT<UC*UC*VC*VC)
UG=OC*COSCTHM)
VC«QC*SINCTHM)
66 CONTINUE
ECsE2<ID,J,K)
TCspC/RO
Hc=ec+Tc
}F( ISTART.'EQ.O) GO TO 222
IF(J.5Q,Jl) GO TO 130
RL = RV'L(K)
PL=PJL(K)
yU=UJL(K)
VL=VJL(K)
EL=EJL<K)
GO TC 131
130 CONTINUE
RL=R2<in,j-l,K)
PL=P2(ID,J-1,K)
UL=U2(ID,J-1,K)
VL=V2(ID,J-1,K)
t"L = E2(ID,J-l»K)
131 CONTINUE
TL=PL/RL
HL=EL*TL
JF(( ji),EC.:3,OR.ID.EQ,5)iAND,:j.EQ,jS
1 IDELTA.EG.O) GO TO 31
GO TO 32
31 CONTINUE
1F(K.F.-Q,2) GO TO 36 . :
JFIK.CQ.KS) GO TO 33
IF( ISLTE.F-G.O) GO TO 32
AND
PP
RP
UP
VP
YL
=PJL
=RJL
= UJL
=VJL
1 = YL
(KP)
(«P)
CKP)
(KP)
, L E , < K S - 2 » KP-K-1
( K )
L( IDL102, J S M ) + D S 5 U < I DL102 , JSH, 3 )
YU1 = Y!K ICL102, JSM)-DSl.«.( I DL102 > JSM, 3 )
Y L 2 = Y t ( I C L 1 0 2 , J S ) * D S L < I D U 1 0 2 , J S , 3 >
Y J 2 a Y i J C l C L 1 0 2 , JS) -DS|J ( IDL102, J S , 3 >
Y 1 = Y L 1 + F L O A T ( K - 2 ) * D N * ( Y U 1 - Y U 1 )
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001253
001262
001276
001302
001306
001312
001316
001330
001330
001330
001332
001334
001335
001337
001337
001337
001341
001342
001344
001345
001345
001362
001362
001364
001366
001366
001414
001422
001426
001432
001436
001442
001444
001465
001466
001466
001470
001475
001502
00.1507
001513
001513
001517
001521
001524
001526
001526
001543
001545
001547
001547
001550
001553
001556
001561
001562
Y2=Yl+FLCAT<KP-K)*DN*{ YU1-YL1)
CALL FAT( Y3.Y1, Y2, PL, PP. PL)
CALL FAKY3, Y1,Y2,RL,RP,RU
CALL FAT<Y3,Y1,Y2,UL,UP,UL>
CALL FAT(Y3.Y1,Y2,VL,VP,VU)
IDL102>**2)
GO TO 37
36 CONTI JUE
RP=RJL<KS)
PPsPJL(KS)
UP=UJL<KS)
33
GO TO 34
PP=PJL<2>
V P = V J L < 3 )
34 CON'THUG
C A L L A V E R A G < R L . P L > i J L ' V L » R p > p p , u p , v p , R L * P L > ' J L ' V L » H L >
37 C O N T I JUH
TL=PL /RL
EL= ' IL -TL
32 CrJNTl'-JUl:
IF« n.EG.3.0R.IDiE0.5).AND,-J.EQ.2.AND.(K.EQ,2,OR.K,EQ.KS),AND1
1 CRADLE,NE.0.0)) GO TO 61
RR=R2<IU,J+1,K)
P^s-,J2{iiJ lj4l,K>
UnsU2CI!),j4l,K)
VH=V2(in,J+1,K)
ER = E2(II),J + 1,K)
T^=PR/RR
JF<CD,EC.3.OR,ID.EQ.S),AND,J.EQ.2.AND.(K,EO,2,OR.«,EQ,KS))
l no TO .41
GO TO 42
41 CONT1 JUE
IF(K.PG.KS) GO TO 43
RP=R2<in,j4i,KS)
PP=P2(10,J41,KS)
UP = U2( II), J41,KS)
VP = V2(Ii),J+l,KS)
GO TO 44
43 RP=R2(ID,J4l,2)
PP = P2( I!),J + 1,2)
UP = U2(H),J
44 C ON T I JUE
CALL - A V E R A G ( RRt PR.UR, VR,Rp, pp,UR, VP,RR.PR;UR, V R » H R )
ERsHR-TR
42 CONTI.--IU6
GO TO 62
61 RR=2,0+nc«RL
p . | s K C * V C * V C / R A D L E
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001565
001567
001576
001576
001600
001616
001616
001622
001625
001630
001633
001636
001637
001637
001641
001643
001644
001646
001647
001651
001651
001651
001657
001663
001667
001673
001677
001677
001701
001703
001721
001721
001725
001730
001733
001736
001741
001742
001742
001750
001754
001760
001764
001770
001770
001772
001774
002016
002017
002017
002024
002035
002041
002044
002051
002062
002066
002071
TR=PR/R«
E4 = TR/GA
62 C'JNTI JUG
, 5*
Page Al-31
IDU102>**2>
4B
s *
IF( ( I!). EC. 3, OR. ID.EQ.5) .AND.J.EQ. JS. AN'D.K.EG, 3) GC TO 48
GJ TO 4-J
R:l = f?2U')+i»2,K-l)
P'J = P2( Ii» + i.,2,K-JL)
GO TO 136
49 C-JNTMUE
IF(K,EC.2) GO TO 135
GO TO 136
135 COMPIUB
R : 3 s R 2 < ID, J,K-1)
P y = f ' 2 ( in, J>K-1)
U O = U 2 < ID, J,K-1)
V R = V 2 ( ID, J,K-1>
£ri = R2( in, J,K-1)
136 CONTMUE
T H = P B / R H
Hrt = EB*TE!
IF(U-).EG.3.0R. in.EQ,5),AND..J.EQ. JS.AND.K.EQ.KSM) GO TO 51
GO TO 53
51 RT = H2( H) + 1,2,K*1)
VT = \/2( HU1,2,K*1)
ET = E2(n)*l*2»K + l)
GO JO 53
52 CONT1UUE
R T = R 2 ( i n l J,K+1)
PT=P2( 10, J,K+1)
UT=U2( 10, J,K+1)
VT=V2( ID, J»K+1)
ET = {-2( HJf J,K*1)
53 CONTINUE
TTsf?T/RT
HT=BT*TT
1F( ( D.EC.3.0R. ID.E0.5) , AND. J .EQ . 2. AND. (K , EO , 2 , OR . K . EQ . KS ) )GQTC
GO TO 17
16 CONTINUE
0 J = SCc?T(l'P*UQ + V8*VB)
T H B a T - « h i A T A N ( Y U X L E ( I D L 1 0 2 ) ) * A T A N ( V B / U B )
U 3 s U 6 * C O S ( T H B >
Vi) = Q E * S l N ( T H B )
18 QT = 3C i n(L l T*UT + V T * V T )
THT = T I K - A T A M ( Y L X L E < I D U 1 0 2 » * A T A N ( V T / U T )
UT = ( J T * C O S ( T H T )
VT = U T * S - I M T H T > '
17 CUNT I -IUG
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002071
002072
002102
002111
002121
002125
002127
002134
002144
002147
002152
002154
002161
002171
002174
002177
002177
002204
002212
002221
002227
002233
002242
002250
002257
002272
002274
002276
002276
002300
002302
002302
002304 .
002305
002306
002310
002312
002312
002314
002315
002315
002317
002321
002321
002323
002325
002325
002337
002351
002363
002375
002375
002406
002417
002430
002441
002441
002452
IF(COEFTH.EQ.O.O) GO TO 123
1F( ID.iVE.o.AND. ID.NE.5) GO TO 123
IF( J,'IE,2.AND.,J.NE. JS) GO TO 123
IF<K,:JT.3.A.ND,K.LT,KSM) GO TC 123
MC*ATAN(VC/UC)
IF(K.EC.KSK) GO TO 124
(MsSC''?T<lR*UB + VB*VB)
THB=(1,0-CCEFTH)*ATAN(VB/UB)+COEFTH*THC
l';i = OB*COS(THB>
V:lsiJE*SlN(THB)
IF (K. EC, 3) GO TO 123
124 QTB3CrtT(lT*UT*VT*VT>
THTs(1.0-COEFTH)*ATAH(VT/UT)+COEFTH*THC
UT=JT*CO£(7HT)
VT = QT*SIMTHT>
123 COM I -JUG
FF1X=(RU*UR-RL*UL)*R2DX
FF2Xs(R»*UR*HR-RL*LIL»ML)*R2DX
FF3X=(Rr<*UF*UR + PR-RL*UU*UL-PL>*R2DX
FT4x=(Ri?*l)R*VR-RL*UL*VL)*R2DX
GKlUs (RT*VT-RB*VB)*R2DN
GCi2Ns(RT*VT*HT-RB*V6*HB)*R2DN
G'J3i-Js<RT*V7*UT-RB*VB*UB)*R2DN
61.54 :-!s<RT*VT*VT-R8*VR*VB + PT-PB)*R2DN
GO TO (201,202,203,204,205,206,207) ID
.203- Cl = l,l)
C'-'sGS/SS
GO TC 211
202 Clsl.o
C2=CS/SS
60 TC 212
203 C1=1,U
c;^ = cs
GO TC 213
204 C1=CS/C4
C2sGS/SS
GO TC 212
205 C1=CS/CR
C2 = (!S
GO TC 213
206 C1=CS/C«
C2=CS/SR
GO TC 212
207 C1=CS/C«
C-? = CS/SR
50 TC 210
210 ES1P = '.:E.1C-CT *(C1*(1,0-X)*FF1X + C2*GG1N
EE2P = ^E';?C.-'CT *(Cl*(l,0-X)*FF2X + C2*GG2N
Ec3!»sEE-:iC-CT *(C1*(1,0-X)*FF3X*C2*GG3N
fcE4P = PE'lC-DT *(C1*(1,0-X)*FF4X*C2*GG4N
GO TC 2^0
-
) +
)*
)•*•
)*
211 Ef=lPsEEic-CT *(C1 + X*FF1X*C2*GG1N)+Z*EE1D
EE2PsflE2C^DT *(C1 + X + FF2X + C2*GG2N)+Z*EE
EC3P = nE:iC>DT *(C3.*X*FF3X*C2*GG3N)+Z*I-:E
2!)
3D
EE4P=EE1(>CT *(Cl*X*FF4X+C2*fiG4N>+Z*EE4D
GO TC 220
212 EElPrfrElC-DT *(C1*FF1X + C2*GG1N)+Z*EE1D
EE2P = EEJJC«DT * (Cl*FF2X + C2*GG2N ) +Z*ER2D
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002462
002472
002502
002502
002505
002511
002515
002521
002525
002533
002542
002550
002552
002554
002556
002564
00257Q
002576
002605
002612
002625
002645
002646
002651
002651
002661
QQ2661
002662
002665
002667
002671
002675
002707
002707
002711
n OP7P7U V c. f e~ r
002745
002763
003001
003001
003001
003003
003004
003006
003007
003015
003020
003021
003034
003041
003046
003052
003056
003062
003062
EE3P=EE3onT *(C1*FF3X+C2*GG3N)*Z*EE3D
E[:4P = nr:4ODT * ( Cl *FF4 Xt-C2*GG4 N ) + Z*EF. 4Q
Gil TO 220
213 EL:lNs<RT-RE>*R2DN
EE2:-l=(RT*tT-RB*EB)*R2DN-
tE3N=(RT*U7-RG*U8)*R2nN
EE4,M=(RT*VT-Rn*V8)*R2DN
FFl<-l=(RT*l)T-RB*UB)*R2nN
FF2-"J=(RT*U7*HT-RB*UB*HB)*R2DN
FF3!tJ=(RT*UT*UT*PT-R8*UB*UB-PB)*R2DN
FF4N=(RT*UT*VT-RB*UB*VB)*R2DN
{F(J, PC, 2) GO TO 95
DSUC = MS!J< ICL102, J,3)
DSLC=-)SL(ICL102.J,3)
DSX'Js<DSU< inL102, J+l,3)-nSU< I DU02 > J- 1 , 3)) *R20X
USXLs(DSL( IPL102, J + i,3)-DSL( I DL1C2 , J-l , 3 ) )-»R2DX
DST-.J=(D3UC-0.5*(DSU(IDLl02, J,1)+DSU( IDL102* J,2» >*RDT
DSTL=<USLC-0.5*(.DSLC I DU102, J, 1 ) +DSl< I DL102, J, 2 > ) ) *RCT
YT=YY*(nCSTU)+(1.0-YY)*(DSTL>
iru.sQ.js.AND. IDELTA.EO,O.AND. USLTE.EQ,! )>GO TO 83
YX = YY*( (YU( IDH02, J*i)-YU( IDL102, J-i) ) *R2DX-QSXU ) * { 1 , 0 -YY ) *
1 ((YL(H)L1-C2,J + 1)-YU(IDL102,J-1))*R2DX + DSXL)
GO TO 64
80 YX = YX:I*CEE/ESS
84 CONTINUE
YM=YU(IDLiC2* J)-DSUC-YL(IDL1C2, J)^DSLC
6(1 TC 96
95 YTsQ-. 0
Y^J = YU( IDLTC2,2)-YL( IDL102/2)
YUX = Y- I X L E ( IDL102)*CEr:/ESS
Yl.X.xYLXLE( IDL102)*CEE/ESS
Y:< = YY^YJX+(1.0-YY)*YLX-
IF(K.[=0,2.CR.K.eOlKS) YX = YXM*CEE/ESS
96 C^NTTJUf;
C') = C2/ESS
EGlPrEElG-HT *<Cl*FFlX+(CQ*GGlN-(Cl*YX*FFlN.fYT*EEi.rv))/YNI)+Z*EE
pLiori — ccor — PT A'^p'i^C'r^YAfprn^^pOM— fri-i*w*c"r'5MAvT*FcrtK^> /v/M>^,7*ci'Cn<i!J— tC^-U^L ' w * l / j L w r r ^ - " * * v / W H « < - l ' » v - l - ' A w r r < - l v ' * ' lwC.fcpl\///T|V/*i'rtt
EE3P = I=E3C-DT *(Cl*Fr3X + <CQ*GG3N-(Cl*YX*FF3N + YT*EF3N:))/YN)+Z*Et
EE4P = EE^C"t:T *(C1*FF4X + (CQ*GG4N-(C1*YX*FF4N4-YT*EF4N»/YN)+Z*EH
GO TO 2^0
220 CONTINUE
KP=EE1P
EP=EE2P/RP
UPsEE3P/'RP
VP=EE4P/RP
Q3=0 ,5*(LP*UP*VP*VP"QMR{ IDL102)*+2)
TP-OAML1*(EP-Q2)
PPSrJP*TP
IF( < in. EC. 3. OR. ID.EQ.5) , AND , J . EQ . JS ) GO TO 15
RJL(K)=H2( JD, J,K)
PJL(K)=P2( ID, J,K)
UJL(K)=U2( ID, Jt K)
V Jl_ (K)rV2( ID, J,K)
EJL(K)=E2( ID, J,K>
15 CONTINUE
RKB3R2(rc'.J,K)
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003070
003074
003100
003104
003110
003110
003112
003113
003115
003116
003120
003120
003126
003132
003136
0031*2
PKBaP2(lD'.J'«K)
Uf?( ID'. J.K)
v2< 1C, J,K)
E'J< ID'. JjK)
GO TO 223
222 PP=PC
RPsRC
EP=6C
223 COM I
P2( ID, J,K)sPP
»2( ID, J,K). = RP
Er?( ID. J.K) = EP
U2( ID, J,K)sUP
V2( ID. J,K)=VP
003146
OQ3150
003152
003155
OQ3155
190
13Q
170
C O N T I IUB
C O N T I M U B
RETUR: !
END
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S : J B R C < J T i N E H O B D R Y ( I A R C )
0 0 0 0 0 3 D I M E N S I O N R 2 < 7 , 1 3 , 1 3 ) , P 2 ( 7 , 1 3 , 1 3 ) , U 2 ( 7 . 1 3 , 1 3 ) , V 2 ( 7 , 1 3 , 1 3 ) ,
2 E 2 < 7 . l 3 , i 3 ) ,
3 O S U < 2 i 1 3 . 3 > » D S L < 2 , 1 3 , 3 ) , Y U < 2 » 1 3 ) , Y L < 2 . 1 3 ) » J I < 7 ) » J F < 7 >
4 , Y i J X L E < 2 > , Y L X L E < 2 ) , O M R e 2 )
5 ,Y5( J3),X5(4,33),XQ3(4>
6 *FDAH2),FDAIU(2),PDAIL(2)
7 ,DflA'JU(2) ,DRAGL<2)
8 ,DSUK2),CSL1(2>
9 ,P3C-J,-J,i3>,R3<5,9,13),U3<5,9,13),V3<5,9,13)
9 , FM (:-J, 9,13 ) , RM ( 5 , 9 ,13 ) , UH ( 5 , 9,13 ) , VM (5,9,13)
9 ,F4(o,13),n4(9,13),U4(9,l3),V4(9,13)
9 ,P3('),i3),R5(9tl3)/U5(9/13),V5(9»13>
9 ,P:X2<9,2),R32<9,2)1U32<9,2),V32(9,2),
9 PM2(9,2).RM2<9,2),UM2(9,2),VM2<9,2),
9 P3S(9«2)»R3S(9,2)iU3S(9,2),V3S<9»2)»
9 PMS(9,2),RMS(9,2),UMS(9f2),VMS(9,2>
9 , 1 X < « > ) , IT (9, 2)
000003 . COK.10'1 R2'.P2.U2,V2»E2
000003 ' C!)M--10'J/A/GAHMA,fiAMLl
0 0 0 0 0 3 C O M M O i / a / f W R , N B L A D E , N O N D l M , J T E R , P H I
0 0 0 0 0 3 COMMG' l / i i l / IRLEQ
0 0 0 0 0 3 C O M M O - l / f J 2 / I DEBUG
0 0 0 0 0 3 C O M M G ) /C /nSU,DSL
0 0 0 0 0 3 C - ' J K M C - I / D / I D * J / K J , I D S » K
O O Q Q 0 3 C O K M C M / B / v j I , J F , J S , K S
0 0 0 0 0 3 C O M M O J / F / Y U i Y L
0 0 0 0 0 3 C J H - I C I /O/ L X , R D X , R 2 D X , R D X 2
0 0 0 0 0 3 C O H M O 1 /M/1JN.RDN,R2DN,RDN2
0 0 0 0 0 3 C Q M M O ' - l / I / n T » R l ) T f R 2 D T , R D T 2 » D T 0 2
000003 C')MMO''J/J/FSl»ES2,CEl,CE2»CS»CR*SS*SR,RADUElf RADLE2',C4
000003 CONMC I/K/ ISTART
000003 COMMCM/M/ XMU,IDELTA
000003 C-')NMQ'"l/fV I T I ME. NNN, N'T I ME
000003 COMMQ'J/Nl/ MMM,MTIHE
000003 CUMMC-J/M2/ NOBLi MOBL, I T IHE I
000003 COMMON/'^/ I PHI,I PS I
OOOQ03 COHMO J/0/ PDA I,PDA IU,PDA IU
0 0 0 0 0 3 COMMC. I /P l / P 3 , R 3 , U 3 , V 3 * P 4 , R 4 , U 4 , V 4 , P E , R 5 , U 5 , V 5 > P M , R K , U M ' . V M
0 0 0 0 0 3 C ( J M M O - I / P 2 / P32 , R32 , U32 > V32, P|-!2, PH2/ UH2, VH2
0 0 0 0 0 3 C O K M O - J / P 3 / P3S,R3S,U3S, V 3 S , P H S , R M S , U H S , V M S
0 0 0 0 0 3 C U K M O ' J / n / J S H , JSP ,KSM,KSP
0 0 0 0 0 3 C O K t l O M / T / i . E L A O E
0 0 0 0 0 3 COHMC I/U/ Y U X L E i Y L X L E
0 0 0 0 0 3 C O M M O M / V / j V
0 0 0 0 0 3 COKMO J / W / Y 5 » X 5 » X 0 3
0 0 0 0 0 3 COHMO l / X / f ? f \ , K A Y
0 0 0 0 0 3 C O K M G ' J / Y / CSU1/DSL1
0 0 0 0 0 3 COiV1C" ' l /Z / ! . )RAGU,DRAGL
0 0 0 0 0 3 C O M M C V Z A / REYCR
0 0 0 0 0 3 C O K H t r i / Z C / I S L L E j ISLTE
0 0 0 0 0 3 I G E ( l P S ) = i M ( 1 0 0 0 . 9 9 9 9 9 9 9 9 9 * F L O A T { ( H O B L - N O B U ) * I P S ) / F L O A T (
1 1000
000017 IDEL( IPS) = -( {HORl.-NOBL)*IPS-IGE< IPS )*HOBL )*HMH/NOBL
000033 IFE< If'H)= [N.T(iOflO,0 + FLOAT«l-1CRL-NOBl. )*IPH)/FLOAT(MOEL)
000046 Ii.)EM( IPH) = -(-(MOBU-NORU>*IPH+IFE( I PH ) *NOBL >
000062 IF-<ITEK,E0.2> GO TO 83
TM 162 Page Al-36 OV.
000064
000067
000072
000075
Q00100
000100
000105
000112
000113
000115
000120
000123
000126
000126
000127
000130
000131
000131
000135
000140
000143
000145
000147
000152
000154
000156
000160
000162
000164
000166
000167
000175
000176
000177
000200
000202
000205
000206
000207
000211
000213
000215
000216
000220
000222
000225
000230
000232
000233
000234
000236
000237
000241
000242
000244
000247
000247
.EQ
.EQ
EG.O) IPSI=IPSI+1
.MOOL) IPHI=0
MOBL) IPSI = 0
JFUTIfE
If (IP
\f(IPSI
83 CON'TJ JUE
IT = FLOAT(NTIME)-f) ,5*FUOAT(2-ITER)
IT = FLOA.T(MTIME)-0,5*FUOAT(2-ITER)
Cl AA COMPUTE V E R T I C A L BOUNDARIES (4,JS,K), (5,1,K)
IFdBLEO.FC.O) GO TO 1117
IF(MQ-?L.EQ.NOBL) GO TO 1007
i r J E U l s I C F . L M P S I + l )
GO TO 1008
1007 IDEUTlsO
IDELT950
I!)ELT380
1008 CUNTMUG
IHEMTislDFKdPHI-1)
I PHI )
I X ( l ) a l T I M E - M M M
I X ( 2 } s I T I HE - ( HMH- ( NMN-MMH ) )
1006
I X < 4 ) = I T I M E - I D E L T 1
I X < 5 ) 3 i T j M E - i n E L T 2
I X ( f t ) = I T l M E - I D E L T 3
| X ( 7 ) = I T I M E - I D E M T 1
IX(0)3lTIHE-IDEHT2
IX(9)3ITIHE"IDEMT3
U'J 1006 1=1,9
IF( ( IXC I )+NNN) ,EQ, I TIME) IX < I ) = I T 1 H E
ICQUNTsQ
1005 1 S A y £ 3
DO mo 1=1,9
iniXd),GE,ISAVE) GO TO 1110
I T X = I
I S A V E a J X t I )
1110 CONTHUG
l T ( , J , l ) s I S A V E
J T ( J , J ) 3 J T X
IF(J.LT.9) GO TO 1005
IF( ITEK.EO.l) ITAPE = 1
IF( [TrjR.EQ.?) ITAPE=2
i F A P E X s l T A P E
1 I I « 1
130 1114 JJ = 1,9
U=IT(JJ,1)
I2=IT<JJ,2)
IF( II.EO,ITIME) GO TQ 1020
IFU.EQ.i) 00 TO 1111
IF( II, EH,IT(JJ-1,1))
1111 CONTI JUE
IF( II.GT,ITIMEI) GO TO 1116
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000253
000253
000253
000255
000257
000261
000262
000262
000263
000265
000266
000266
000270
000272
000273
000304
000304
000633
000635
000637
00064Q
000641
000644
000650
000652
000661
000670
000677
000705
000715
000725
000735
000745
000751
000752
000760
000766
000774
001002
001006
001012
001016
001022
GO TO 1118
1116 CONTI JUS
llsIl-MN
IF( 1C JUNT.EO.O)
ITAPE^slTApFX+2
111=1
1113
1112
1G25
1113
CON
IF(
BAG
GO
CON
l i f e
IF(
Uo
REA
CON
REA
TI
II
KS
TO
TI
= 1
I I
10
'><
TI
nc
IUR
FL.EQ.O) GO TO 1112
'MCE I'TAPEX
1113
'IUE
1-1
•I,IT.Ill) GO TO 1113
25 f 9 = I I I , I I M
(TARFX) HUMS
JUb
ITAPFX) ITIMEPi(P3(l,
P3(2,
P3(3,
P3(4,
F3<5,
PH(1,
PM(2,
PH(3,
PM(4,
PM<5,
J = 2, J S > , (P4( 12
P5.( J2
,K32<12,I),U32
,UM2
,U3S
UHS
1020
GO
ITI
DO
P3
PI-'
r>3
PM
TO
ME
10
i)
i)
i) RM2(12,R3SCJ2, I)I)
I)
IF(
DO
1C
10
1030
PH(
R i l <
UM(
V M C
CON
DO
ID
ID
ID
1C
TI
10
2(12.
'-.' ( 12,
S< 12.
S( 12.
Ill1-'
P-ITIfE
50 I DC=1,5
)C
C.R0.3) IDP=4
n.GT.3) IDP=!DC+2
50 J=2,JS
2.J)=P2(IDP,J,3)
2'.J)=R2(IDP,J,3)
2,J)='J2(IDP,J,3)
2,j)=V2(IDP,J,3)
2,J)=P2(IDP,J,KSH)
2,J)=R2(IDP,J,KSH)
2, J)=U2(II)P,J,KSM)
2.J)=V2<IDP,j;KSM)
12, J),
12, J),
12,J),
12, J) ,
12, J),
12,J),
12, J),
12, J) ,
12,J),
12, J) ,
,K),R4
,K),R5
(12,1)
( 12. I )
(12,1)
(12,1)
R3(l,
R3C2,
R3(3,
R3(4,
R3(5,
RH(1,
R M < 2 ,
RH(3,
RI-K4,
RH(5,
( I 2 , K
( I 2 , K
,V32(
,VM2(
iV3S(
,VHS(
12.J
12,J
12,J
12
12
12
12
12
12
12,J
),U4
) ,U5
12,1
12,1
12,1
12,1
U3(l, I 2', J), V3(l,
03(2, I2.J),V3(2,
U3<3, I 2,J),V3(3,
U3(4, I2.J),V3(4,
03(5, I 2,J),V3(5,
UM(1,12,J),VH(1,
UM(2,12,J),VH(2,
UM(3, I 2.J),VM{3,
UM<4,I?,J),VM(4,
'Jf1<5, 12, J),VM(5,
4(12,K),
12,
12,
!2,
12,
12,
I?,,
2, K)
2, K)
,1=1,2)
IUF-
'51 K = 2,KS
=P2(4,JV,K)
U4(I2,K)=U2(4,JV,K)
V'K 12', K)=V2(4, JV,K)
P5(I2,K)=P2(5,2,K)
R5(I2,K)=R2(5,2,K)
U5(12,K)=U2(5,2,K)
1031 COM HUE
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001024
001026
001027
001031
001032
001034
001035
001037
001040
001044
001047
001052
001055
0010&0
001063
001066
001071
001074
001076
001101
001103
001106
001110
001113
001115
001122
001126
001132
001136
001142
001146
001152
001156
001156
001212
001212
001214
001216
001220
001223
001225
001227
001231
001234
001236
001247
001250
001250
001252
001254
001257
001261
001272
001272
001272
001300
001303
11
1
11
15
90
14
1121
H
U
U
U
11
22
20
25
23
17
P-32
R32
U32
V32
P32
R32
U32
V32
PM2
R 12
U 12
VM2
PM2
RM2
UM2
V'12
P3S
RoS
U3S
V3S
P3S
R3S
U3£
VoS
PMS
RMS
UMS
VMS
P--IS
RMS
UMS
VMS
CON
IF(
1 ,1
FOR
in
I II
CON
ITAin
REW
RBK
1F(
DO
REA
GO
CON
RED-
REW
IF(
DO
REA
CON
CON
(
<(
<((
(
(
((((
(((
<(
(
(
<(((
<(((
<(
<(
<
T
I
C
1
I
1
I
I
I
I
I
1
I
I
!
I
1
1
1
I
I
1
I
1
1
1
I
1
1
!
I
I
I
I
I
I
D
C
HA
I
s
T
~
I
I
I
I
i_
D
1
1
I
I
2,1
•M
2,1
2,1
2,2
2 , 2
2 , 2
2,2
2,1
2,1
2,1
2 , i
2,2
-> , 22 , a
2,2
2,1
2,1
2,1
2,1
2,2
2 , 2
2,2
2,2
2,1
2,1
:',1
•
;
',1
2,2
2,2
2,2
2 , 2
MUE
E6U
•.INT
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
G
,
T(/5
FL,
IK*
Nl'E
E
r\
T I M E
TKR,
N
N
T
1
(
TO
T
I
1
I
1
U
T
T
I
N
N
T
1
(
1
I
0 1
0 3
I ME
21
:•;)
E
l
I
D
112
•-IUE
•J 2
•) 4
I ME
','5
4)
MUE
••JUE
I IF ( ITIME
•250
in
CON
I
T
A
I
MC,
NUB
•
I
C
•
G
= F
= R
= 1
= V
= P
= R
= L
= V
= P
= F.
= U
= v
= F
= R
= L
= V
= P
= R
~— t
= V
= F
= R
= L
= V
= F
= R
= 1
= V
= F
= R
** w
= V
.G
NN
X,
0.
-I
0,
EG
= 1
Uf
3
EC
~1
UK
2(3,2,
2(3,2,
2(3,2,
2(3,2,
2(5,2,
2(5,2,
2(5,2,
?(5,2,
2(3,2,
2(3,2,
2(3,2,
2(3,2,
2(5,2,
2(5,2,
2(5,2,
2(5,2,
2(3, JS
2(3, JS
2(3, JS
2(3, JS
2(5, JS
2(5, JS
2(5, JS
2(5, JS
2(3, JS
2(3, JS
2(3, JS
2(3, JS
2(5, JS
2(5, JS
2(5, JS
2(5, JS
3)
3)
3)
3)
3)
3)
3)
3)
KSM)
KSM)
KSM)
KSM)
KSM)
KSM)
KSM)
KSM) •
,3)
,3)
.3)
,3)
,3)
,3)
,3)
,3)
iKSM)
,KSH)
,KSM>
,KSH)
,KSH)
tKSH)
,KSH.)
,KSM>
T.O, AND.
N , I I I ,
42HITI
1) GO
TIMEI*
2) GO
.ITIME
, ITA
5
.ITIME
, ITA
5
I I
ME
TO
1
TO
IDFBUG.UT.10) WRITE(6,l90) I T I ME , I T I MEP, 1 1 , I
M
,IT IMEP, 11, ITER, ICOUNT,NMN, I I I, I IM s ,8I5/)
1114
11
1*1)
1 +
NE»NNN,OR.
T.2) GO TO
D
20
GO TO. 1122
GO TO ,1123
•
IDELTA.EQ.O) GO TO 250 •
612
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001303
001305
001310
001312
001313
001315
001316
001320
001321
001322
001323
001325
001330
001333
001335
001341
001362
001370
001374
001377
001403
001405
001410
001411
001413
001414
001414
001416
001427
001431
001435
001441
001445
001451
001451
001454
001457
001461
001463
001466
001467
001467
001471
001475
001476
001503
001510
001510
001512
001514
001515
001517
001527
00153.1,
001532
001533
001533
O
YLlCsYLdiJS)
YL2C=Yl<2.2>
YU2C = YU-<2'.2>
YL2H = YL(2'.l)
YJ2M=YU<2'.1)
IF( IPLEQ.EC.O) GO TO-1010
IKP = 0
K F J = 2
81 KFL=KS
JF< IKP.EG.2) KFI=3
DO 94 K = K F I , K F L
K K = l K P * ( R S - 2 ) f K
Y 5 ( K K ) = Y L l C * D N * F L O A T ( K - 2 > * E S 2 / E S l * D O M R * D T * F U M T I T + F L O A T < I P S I + I K P
1 * E S 2 / E S l * { Y U 2 C " Y L 2 C )
X 5 ( 1 , K K ) = P 5 ( 7 + I K P , K )
X 5 ( 2 * K K ) = R 5 ( 7 * I K P , K )
X 5 C 5 , K K ) = U 5 < 7 « - I K P , K) .
X 5 ( 4 , K K ) s V 5 < 7 * I K P , K )
94 C O M I J U E
K S S : = 2 * ( K S ' 2 ) + K S
. J K P = I K P * 1
IF( U°,LT.3) GO TO 81
GO TO 1011
1010 CONTMUE
DO 610 K=2,KSP
J F ( K . E C . K S P ) CO TO 300
Xf3( 4,K)=V2(5,2,K)
GO TO 610
300 X5(l,K)=F2<5,2,3)
X5(2,K')sR2(5,2,3)
610 CONTINUE
KSSaKS
1011 C O N T I N U E
DO 615 K = 2 , K S
V 4 = Y L 1 C 4 D N * F L O A T ( K - 2 )
IF( J P L E O . N E i O ) GO TO j.0l2 •
I F ( Y 4 , L T . Y 5 ( 2 ) )
1 F C Y 4 , G T . Y 5 ( K S )
1012 C O N T I N U E
DO 620 K K = 2 , K S S
I F ( Y R . L T , Y R 2
6 2 0 C O N T I - - I U E
M A R K = 1
GO TO 120
622 CONTINUE
DO 62CJ 1 = 1,4
, A N D , Y R , G E . Y R 1 ) GO TO 622
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001535
001540
001542
001546
00l5b3
001560
001564
001570
001575
001613
001614
001615
001616
001620
001623
001626
001630
001634
001647
001655
001661
001664
001670
001672
001673
001676
001677
001701
001702
001702
001704
001711
001712
001714
001721
001727
001734
001742
001742
001747
001752
001756
001761
001761
001770
001775
002002
002007
002012
002013
002014
002014
002016
002020
002035
x n = * < • > ( I , K K )
X'12 = XS< ! , K K + 1 >
C A L L F A T ( Y R , Y R l , Y R 2 , X n i * X Q 2 / X O A >
6 2 5 X ' J 3 ( I ) = X C A
P 2 ( 4 , . ) S , K ) = X Q 3 ( 1 )
R 2 C 4 , I S . K > = X Q 3 ( 2 )
U 2 ( 4 . 1 S . K ) = X Q 3 ( 3 ) '
V 2 ( 4 , ! S , K > = X Q 3 ( 4 ) f D O H R
6 1 5 E 2 < 4 , J S . K ) s X Q 3 ( l ) / X Q 3 ( 2 ) / f i A M H * 0 . 5 * ( X Q 3 ( 3 ) '
1 O K H ( l ) * * 2 )
IF( I B L E O . E Q . O ) GO TO 1013
J K P s o
K F ! = 2
85
; 4 ) + D O M R > * * 2 -
I F ( I K P . E G . 2 ) KFI=3
I F ( I K P . G C . O ) KFL=KSM
DO 91 K = K F I , K F L
K K = IKP* < K S - 2 ) * K
V 5 ( K K ) = Y L l C - t - D N * F L O A T ( K -
X 3 ( l , K K ) s P 4 ( 4 + I K P , K )
X 5 ( 2 f K K ) = R 4 ( 4 * I K P i K )
X 5 ( 3 , K K ) = U 4 ( 4 + I K P » K )
X 5 < 4 , K K ) r V 4 ( 4 + l K P j K )
91 COM I IUE
KI 1=2
K 3 S = 2 * ( K S - 2 ) + K S
I K p s j K P + l
JF( I K ° , L T . 3 ) GO TO 85
GO TO 1014
F.LOAT( I PHI * I KP-i > * <
DO 640 K=i,KSP
Y5(K)=YLir ' *D
1F(K,CG,1 ) GO TO 311
JF-CK.EQ.XSF) GO TO 310
X^(1,K)=F2<4, JV,K)
X5(2,K)5R2<4, JV.K)
X5(3,K)sU2<4, JV.K)
X3(4,K)=V2<4, JV.K)
GO TG 640
210 X5(l,r<)=F2<4, JV.3)
X3(2,K)3R2<4, JV.3)
X5(3,K)aL2(4,jV,3)
X5(4,K)sV?(4, JV.3)
GO TO 64Q
311 X 5 ( l , K ) = p 2 < 4 , J V , K S M >
X 5 ( 2 , K ) a R ? ( 4 , J V . K S M )
X 3 ( 3 t K ) s t ' 2 < 4 , J V i K S M )
X 5 ( 4 , K ) = V 2 ( 4 , j V
• 640 C O N T I ' - J U E
K l la l
K S S ~ K S
1014 CONTnUP
DO 645 K=2,KS
Y4sYLlC+ES2/ESl*<DN*FUOAT(K-2)*TY*(YL2M»YL2C) )*DOMR*DT*FLNT!T
IF(K,EO'.2.CR.K,EQ,KS) Y4sYLlC + ES2/ESl»DN*Fl,.OAT<K-2 )*( 0 .5*
YU2h-l,0)-YL2C)+DOMR*OT*PLNTIT
, TM 162
002063
002064
002072
002100
00210(1
002102
002104
002105
002107
002117
002121
002122
002123
002123
002125
002130
002132
002136
002143
002146
002151
002154
002160
IF<JELEO.WE.O) GO TO I0l5
IF( Y4,LT.Y5<2) ) Y4 = Y4*
IF( Y4,GT.Y5(KS» Y4 = Y4-
1015 CONTI IDE
Do 627 K K = K I I * K S S
Page Al-41
ES2/ES1
ES2/ES1
•AHD.YP.GE.YRl ) GO TO 628I F ( Y R . L . T . Y R 2
627 COM HUE
M A R K s ?
GO TC 120
628 CONTINUE
DO 624 1=1,4
XU1=X5(1,KK)
XU2 = X'3( i,KK*D
CALL FAT(YR,YR1.YR2,XQ1,XQ2,XQA>
624 XQ3(I)sXCA
P2(5,l,K)sX03(l)
R2(5,l,K)=X03<2>
U2(S,i,K)=X03(3)
645 E2<t»,l*K)=XC13(l)/XQ3<2)/GAMLl*0.5*(XQ3<3)**2+(X03(4)^DOMR)**2«
3 OMRl?)**2)
002176
002176
002204
Q02206
002206
002207
002213
002214
002215
002222
002230
002235
002242
002247
002251
002252
002255
002257
002260
002271
002273
002274
002275
002277
002300
002302
002305
002307
002313
002315
002320
612
Cl ZZ
C2 AA
399
510
520
522
525
CON THUS
COMPUTE V E R T I C A L BOUNDARIES <<J,JS,K), (5,1, K) -
COMPUTE TEMPORARY VERTICAL BOUNDARIES (3»JSP,K),
lF(lTlME«NE.NNM.OR«,lbEUTA,EQ.p) GQ TO 399
IF< IAUC.GE.3) GO TO 64
CONTINUE
lULloasl
XR=CEI/FLOAT<JS«2>
DO 509 K s ? , K S
DO 51 f] J s 3 » J S
Y 5 ( J ) s C 4 * F L O A T ( J - 2 ) / r U O A T ( J S » 2 >
X 5 ( i , J ) = F 2 ( 4 , J , K )
X 3 ( 2 , J ) 3 R 2 ( 4 , J , K )
X 5 ( 3 , J ) = U 2 ( 4 , J , K )
X 5 ( 4 f I ) = V 2 ( 4 , J , K )
C O N T I N U E
DO 520 -JJ = 3 ,JSH
J = JSM-.J,l + 3
X 4 J P = Y 5 ( J * 1 )
X 4 J = Y 5 ( J )
1 F ( X R . L T , X 4 J P , A N D , X R , G E , X 4 J ' ) GO TO 522
C O N T I N U E
M A R K = 3
GO TO 120
X H 1 3 X 4 J
X f ? 2 = X 4 J P
DO 523 1=1 ,4
X 0 1 = X 5 ( I , J )
X 0 2 = X H ( I , J + l )
C A L L F ' A T ( X R , X R 1 , X R 2 , X Q 1 , X Q 2 , X Y Z )
X ; 3 3 < I ) = X Y Z
C O N T HUE
P 2 ( 3 , . ISP ,K )=XQ3(1 )
JSPiK)
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002325
002331
002335
002341
002356
002360
002360
002366
002370
002370
0023?2
002373
002402
002405
002410
002413
002422
002422
002423
002425
002433
002451
002451
002454
002457
002461
002463
002465
002467
002474
002475
002503
002511
002516
002523
002524
002531
002535
002540
002543
002546
002550
002551
002556
002563
002570
002572
002574
002575
002577
002607
002611
002612
002613
002613
002615
002620
R2(3, ISP,K)=XQ3(2)
U2C5, ISP* K)=X03(3)
V2<3, JSP, K)=X 03(4)
E^<^, JSP,K)=XQ3(1)/XQ3(2)/GAHU1*0.5*(XQ3(3)**2*XQ3(4)*
1 1KK( ICL102)**2)
• iiu5 v< u n 7 i • « U L
<, 4 ^ n N' T T ' 1 1 ! "
IF(ITIME»NE.NNN,OR.IDELTA.EQ.O) GO TO .65
IFUA-JC.LE.l) GO TO 62
65 CUNTMUE?
DO 60S K=?,KS .
D 0 6 c -"> J = 7 , J S
P2(5,.ISP,K)=P2(6,3,K)
R2<5, ISP,K)=R2(6,3,K)
U2(5, ISP,K)=U2(6,3,K)
V2<5..ISP.K)=V2<6,3,K>
605 E2(S, I5P,K)=E2(6,3,K)
62 CONTINUE
IF( ISLTE.PC.O) GO TO 526
DO 5l'.» !C = 3i5,2 .. _.. . ...
IF (ITlME.NE.NNN.OR.IOELTA.EQtO) GO TO 541
"JF« I--i.EC.-3. AND. lABC.GEiS) .OR, ( I D . (ED . 5 . AND » UBC.UE.l) )
541 CONTI - J U E
I OLIO 2= ( ID-D/2
YL1P=YL( IOL102, JSP)
YU1P=YU< 1HL102, JSP)
YLia=YL( IDL102, JS)
YiJlC = YU( 1PL102, JS)
DO t?27 K = 2/KSP
Y5(K)3YUlC'+DN*FLOAT(l<-2)
IF(K,EC,KSF) f'O TO 528
X5(l,K)ap?( ID, JSP,K)
X5(2.K)=P2( ID, JSP, K)
X5(3,K)=l!2(ID,JSP,K)
X5(4,K)=V2< ID, JSP,K)
GO TG 527
526 X5(lf K)=F2(IDf JSP,3)
X5(2,K)=R2( ID, JSP, 3)
X5C3,K)5t2< ID, JSP, 3)
X5(4,K)=V2< ID, JSP, 3)
527 CUNTI'IUE
TYsYUlP-»YLlP
DO 52'> K = 2,KS
Y4 = YLlP*i:N*FLOAT(K-2)*TY
IF(Y4 .LT.YLIC) Y4=Y4*i.o
JF( Y4.GT.YL1C) Y4=Y4-1,0
DO 53n K K = 2 » K S
YH = Y4
YRl = Yi;i(KK)
YR2 = Y5(KK + D
IF(YR.LT.YR2. AND. YR ,GE . YR1 ) ,QO TO 531
530 CONTINUE
M A R K = 4
GO TO 120 • '
531 CONTINUE
DO S32 .1=1,4
XfJl = X.l'U,KK)
XQ2sXfi( I,KK*1)
GO TO 51
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002622
002626
002633
002640
002644
002650
002654
002672
002675
002677
002677
002700
002700
002706
002706
002712
002712
002713
002713
002716
002720
002721
002722
002725
002727
002741
002750
002751
002756
002763
002763
002771
003044
003044
003045
003055
003056
003061
003065
003073
003100
003105
003112
003133
003134
003140
003151
003161
003172
003202
'532
529
519
526
C2 7.2
120
124
121
136
C3 AA
11
7
12
C3 AB
398
CALL r
X,)3(I)
P2UD.
R2( ID.
U2( 1C,
V2(ID,
E2UD,
1 i)MR( I
CONTI 1
CON f pi
CONTpl
COMPUT
GO TO
CQNTPI
W R I T E C
F O R r l A T
W H I T E *
FORMAT
CALL E
CON T pi
COMPUT
DU 100
J1 = . J I <
J2-JFCjunoa
IFUD,
DU 13
IF< ( pj
IF( ID,
DO 7 [
DSU( Pi
Db'L< pj
CONTpJ
ALL fi J
IFIITI
J F ( ( I A
1 , 4 ) , ')
i (I.A60
CDNTJ J
IF( ISL
IF( ID.
incap)
IFUD,
iniO.
P2( ID,
R2( ID,
U2( ID,
V2( ID,
E2( ID,
1 VM( PJ
IREU=3
I F C I D .
P 2 C I D ,
R2< ID,
U2( ID,
V2(ID,
E2(IC.
Page Al-43 o
F A t < Y R , Y R l , Y R 2 f X t l l .X f l 2 ,XQA)
= X C A
. J S F ' . K > = X Q 3 ( 1 )
. J S F . K > = X Q 3 < 2 )
. J S P . K > = X Q 3 ( 3 )
, J S F , K > = X 0 3 ( 4 )
DL102)**2).
IUL-
IUE
IUE
E TEMPORARY VERTICAL BOUNDARIES <3,JSP,K),
136
L'E
(6,124) MARK
(/1X,6HMARK =,113)
(6,121)
T(/5X,37HSOMETHING IS WRONG WITH INTERPOLAT
:XIT
IUE
ION/ )
 E PERMANENT HORIZONTAL BOUNDARIES <ID,J,!>. (ID,J,KSP) -
 1C = 1,1 OS
(PI)
1
 < I U )
•3 = 1
i.GT.4) inL102 = 2
J-J1/J2
f).RG.2.0R. ID.EQ.5) ,AMD,J.NE.2) GO TO 21
.NE.S.ANn. in.NE.5) GO TO 12
',3
2,J,11)=0,0
:JL102,J,-li)=U,0
3,J,1), (3,J,KSP), (5,J.,1).,. (5.1.J..KSP) , ! , . . . . . • •
( ME»NE.NNN.OR.IDELTA,EQ«Q) GO TO 39R
(( ABO.ME.0,AMD.ID,LE,2 >.OR.(IAOC.NG.2.AND,ID.EQ
4) , )R, (I A R C , HE,4.AND,ID.GE.6 ) .OR.CI ARC.LE,1,AND.iD.EQ.5).OR,
 I C,OE.2,AND.ID.EQ.3),OR,(IABC.EQ.4.AND,ID.EQ.5)) GO TO 13
I UE
 ED.EG,0) GO TO 1016
E0.3.0R.ID.EQ.5) GO TO 1004
EG,4) IDC=3
GB.6) IDCaID-2
J,1 > = P M < I D C , 3 » J )
J,1)=RM(IDC,3»J) '
J,l ) = UM(100,3*J)
J,l>=VM(IDC,3iJ> '
J,l)=PM<I DC,3,J)/RM(IDC»3fJ)/GAHL1*0|5*(UM(IDC,3,J)**2+.
G T , 4 ) IREG = 1j , K s p ) = P 3 ( i D C i IREG,J>
jiKSF>=R3( IDC* IREG> J>
JiKSF)=U3(I!)C,IREGiJ)
J,KSF)=V3{ IDC, IREG, J)
J,KSF>=P3( IDC* I REG/ J)/R3( IDC* I REG* J ) /GAML1 . 5*
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0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
03225
03226
03226
03227
03230
03233
03240
03244
03247
03253
03271
03300
03307
03316
03325
03345
03345
03346
03346
03355
03361
1004
j
1
1003
1016
G:)
CON
J2P
121
IF<
?2(
K2(
U2(
V2(
E2<
TG 100
Tnun
-2
-3
IDL102
! D , J , 1
I C , J , 1
1C
ID
ID
(I'M 2
P2(
H2(
U2(
V2<
E2<
(U
CON
GO
CON
R2(
P2(
U2(
ID
1C
1C
ID
ID
32
TI
TG
TI
in
1C
ID
003365 V2UD
0
0
0
03371
03375
03402
003406
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
03412
03416
03422
03425
03434
03434
03434
03442
03444
03445
03446
03450
03451
03451
03457
03505
03505
T3 ZBV ^ {— \J
13
r3 ATU J MO
21
23
E2<
R2(
P2<
U2(
V2(
E2(
ALLr : *-» W
CON
IF(
GO
FORr *-/ ' *
CON
GO
ess
1C
ID
1C
ID
1C
ID
pLJ
TI
ID
TO(\
TI
TO
KS
, j ,
, J i
, w ,
<r->
, j.
, j,
> j>
, J,
, j ,
< I 2
OUR
13
OUR
. J,
, J,
. J,
l
* u *
, J,
, J,
, Jl
, Jl
, J 1
, J,
JT•-' I
:-JUE
.EH
30
"^ . 1' , vJ
MUE
1
1
1
F
3
.E
) =
) =
) =
)
 =
) =
• I
KSP
K
K
K
K
1
1
1
1
1
1
K
K
K
K
K
(\
t
1
(23
1
sp
sp
SF
SF
'• I
)r
) =
)s
) =
) =
SF
SF
SF
SF
SF
-? .
vJ /
3.
I )JL /
,2
0.
PM
RM
2)
2(1
?.( I
UM2( I
VM
PH
2(1
2< I
DL102j
 =
) =
) =
) =
P32
R32
U32
V32
I2P = 1
2P,IDL102>
2P,IDL102)
2P
2P
2P
, IDU102)
, IDL102)
, IDL102)/RH2( I2P, IDLl02)/GAHUl*0 .5*
)**2 + VM2( I2P, IDL102)**2"OHR< IDL102)**?)
(I
(I
(I
( I
21, IDL102)
21, IDL102)
21,IDL102>
21.IDL102)
)=P32<l21»IDLl02)/R32(l21,IDLl02>/GAMLj. + o,5*
DL102
R2
P2
U2
V2
F:2
) =
) =
) =
) =
) =
J,
OR
1
4)
(ID
( ID
( ID
(ID
(ID
R2(
P2<
U2(
V2(
E2(
1) .
••» 1 m
,ID
(3 .
» V 9
)**2+V32<I21» IDL102)**2-OMR( JDL102>**2)
,J
;J
; J
,J
,J
IDin
ID
ID
ID
(
,KSM)
,KSM)
,KSM)
,KSM)
,KSH)
,J,3)
,J,3>
,J,3)
,J,3)
.J,3)
,EQ,5) GO TO 21
J,M m
IDL102
CE=CE1
24
40 .
1
397
22
C3 AD
003505
0
0
0
0
0
0
03506
03510
03512
03516
03521
03527
GO
fcSr
CG =
CON
IF(
I F <
,3
CON
CON
UEA
IF(
K SM-
UG
RC =
UG =
REY
X'lA
TO
KS
UP.
T!
IT
(I
> ,
TI
TI
DI
40
2
2
•JUE
IME
ARC
OR,
rJUE
•IUE
1G
•
«
(
E
IDSLTA
2 =
3.2
R2
U2
= 0
UH
KS-
? K
(ID
( in
,5*
= 1- .
2
~
i
>
ME
LE
.NINNU
.1
I ABC
DGE
.E
?.,
?->
?.,
Q,
KS
K)
K)
CE/CE
0
OR
• AND,
iEO
POI
0)
.4
_
.IDELTA.EQ.O) 60 TO 397 'i
ID.EQ.5) . OR.'( rA8C.GE.2,ANb, ID, ED
.AND. ID.EQ.S) ) GO TO 100
NTS DRAG AND, DELSTAR / / / / / / / / / / / / /
GO TO 110
,KSM2
1*RC*UC*DX/XHU
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0
0
0
0
0
0
0
0
0
0
0
0
0
0
03530
03531
03532
03533
03535
03536
03547
03571
03575
03576
03600
03602
03603
03605
003610
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
03611
03613
03615
03616
03617
03621
03623
03623
03625
03627
03634
03641
03645
03651
03653
03661
03664
003665
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
03665
03677
03702
03702
03710
03714
03714
03714
03725
03741
03755
03766
03770
04004
04007
04014
04016
04Q20
04023
04024
04027
04027
:
130
C3 ZD
122
r* ~? ACC>J Ac
E'lK
PX =
AA =
BFJ=
HAP
DSH
TAU
L M2
DHR
DRA
I F <
DRA
GO
DRA
LEA
CON
N '\ NiON
DU
I F <
= 0
G,
1
•*• 9
o,
fc =
= 0
= E
(I
AG
U =
K,
UL
TO
GU
DI
TI
"L
5.4
K,
,0
n
72
5
*.
.5
S/
:j.
- (
DD
EG
(I
1
( I
• JG
55
*CE/ES
CE
•"1
'- *
CE
HA
,K
HL
22
UL
E
••JUE
r" t i * »
c A
0
EG
DS = I)SL(
141
142
302
384
500
DRA
GO
DS =
DRA
C'JN
J2Mbo
RfJ =
uc=
PC =
UL =
I F <
PX =
UR =
GO
CON
PX =
UR =
COK
X'lA
J F <
IRE
CON
REY
I F <
(! =
TO
US
(is
TI
cj
15
H2
02
P2
U2
J,
OR
1
')(
•1R
ou
TI -
i)
(I
( I
( I
( I
< I E
(PO-
2,
TO
TI
(P
U2
TI
CM
J,
Y =
TI
-(
J.
CALL
151
152
150
DSX
DS =
TAU
Di)R
I F <
D*A
1F(
DSL
GO
USU
CON
CON
s (
ns
= (
AG
J.
1.1 =
K,
( I
TO
(I
TI
TI
••)*
3
'j i
K =
,K.
1C
AG
A 2
*(
K)
R
)
C
*AA*REY**(-BB)*DX
*UC*U
/4.0>*
/CF1
n
S)
1C
C/HAPE*(i,0 + (2.0-XMACH**2)/HAPE)*(P2( ID,3«K)"
DSH
)*TAU*nX*0,5
GO TO
2
1C2
)
)
HGE
1 1 ^NG
2,
S)
LI
L(
ICL1
AG
G
1
Js
D,
U,
D,
D,
i J
PZ
uc
64
U<
3,
J,
J»
J,
J-
2)
( I
^U
= DRAG
= DRAG
130
POINTS DRAG A N D DELSTAR / / / / / / / / / / / / /
r* r\ **N f r\ n f M T C r\r^ir» » f c t n r \ / ~ i C T » r v j_ ^ ^. ^ J..A j. ... A 4 A
K
t: u ki c r u i )••) i»J LinMu A IN u UCL<Ji«r< " - " " w " ~ w » "
5,KSM2
GO TO 141
02
I
,2,3)
DL102)
02
I
,2,3)
DL102)
J2
K
K
K
1
)
)
)
i K)
GO TO
D
L
,J-1,K
382
))*RDX
•iue
-M
(I
1C
D,
, J
J +
•t;
1
1
>
,K)-P
K)
2<ID,J-1,K))*R2DX
•JUR
«U
'17
0
c:/
t \jSORT2f.) (GAMHA*PC/ROGO TO 500
IUG. '
OE/C
LE
A A
GE
+ D
ES
- (
GO
•)R
EC
• j
ne
/E
55 X
/C
HE
. J
AG
• K
El
2[V
)
1
(RC
S)*
*
A
>
A
ROUC
ND.RF
UC,UL
A*REY
*FLOAT( J-2)*DX/XMU
Y.OT.REYCR) IREY=1
/UR,DX, J,PX,REY, IREY,AA.BB,HAPE)
**(^BB)
*DX
E)
/C
2)
+ D
S)
OL1C2,
1
•JL
52
1C2,
*(
El
ROUC
)*TAU
DDRAGs
nR
GO
J
J
,
i
AG
*UC*DSX/HAPE-DS*( (2iO"XMACH**2)/HApE+i,o)*px)
*nx
DDRAG*0,-5
TO 151
3)=DS
3)=DS
•IUG
•IU G ;
TM 162 Page Al-46
004032
004034
004036
004036
004040
004040
004043
004043
004043
004Q45
004046
004047
004051
004053
004055
004055
004057
00406C
004065
004067
004071
004073
004076
004102
004105
004111
004114
004120
004123
004131
004145
004145
004150
004152
1 F ( K ,
DRAUL
GO TO
200 DRAtiU
210 CONTI
C3 ZE NOfs-L
14Q COM I
GO TC
110 CONTI
DRAUU
DRAUL
DO ?A
DSU( I
DSL< I
219 CONTJ
220 CONTI
DO 70
IF(
60 DSU
DSU
DSL
DSL
70 CON
DSU
DSU
DSU
DSL
DSL
DSL
IF(
IF(
251 CON
DSU
DSL
3UQ CON
EG.KS)
( IHL10
21U
( 10L10
JUE
EAOI""
l(j£
220
'JUG
( I!)L
(PL
o ,J =
JLlC
OLIO
'-lUE
MUE
Js3
ITIME.
( 1
( I
( I
U
TI
C I
( I
u(I( I( I
IT
U
TI
K
K
TI
OLU
)LIC
OLIO
GO TO
2). = DRA
2)=DRA
r- r^  ^  r*
IM Is t U Ij t
1C2)=0,0
1C2)=0,0
3, J2
2,J,3)=0
2,J,3)=0
',J2
NE
2>
2 »
?,
•JLl02f
r-JUE
)L1C
OLIO
•JLiC
)L1C
-)L1C
)L.iC
IME«
A B C ,
OUR
IDL1
ICL1
JUE
2.
7,
2,
2,
?.t
?.,
NE
NE
02
02
.NNN)
200
S
G
tt /"\ f M T C f^DA^*POlNTb DHAu
,0
.0
i ki r\AND f i C i C T A P .*» * ^. ^> -i* ^ ^-^ * "it ^L3t:L^'A'( ^ * * * * * * * *
GO TO 70
J,2)=D
J , 1 ) =
J . 2 ) =
J,l) =
JST-M
JSP, 2
JSP, 3
JSP,1
JSP, 2
JSP, 3
.NNN.
D
D
D
)
)
)
)
)
)
r^O
C
s
s
?
-
-
U« IDL102, J
U< IDL102, J
K IDL102, J
L<IDL1Q2,J
DSU( IDL102
DSU( IDL102
DSU* IDL102
sDSL( IDL102
«DSL( IDLJ02
s
OR
, 0 ,AND
)=DSU
)=DSL
(
(
•
I
I
DSL( I.DU102
•IDELTA.EQ
,
t
t
i
i
t
>
t
i
>
•
ID, EG, 3) ,OR
DL102, JSP,
DL102, JSP,
3
3
3)
2)
3)
2)
vJS,
JS,
JS*
JS,
JS,
JS.
0)
.(I
))
1)
2)
3)
1)
2)
3)
GO TO ?5l :
ABC.NF.2,ANDtID.EQ.5» GO TO 38
004152
004154
Q04156
004160
004162
004163
004165
004170
004172
004174
004177
004201
004203
004205
004207
004211
D04214
004216
004220
004222
004224
C3 AF NON-LBA'MNG EDGE HORIZONTAL BOUNDARIES
JSQsJS
iF(IDGLTA.EQ.O) JSQ=JSH
DO 80 J-3.JSQ
JMlaj«l
Y L C s Y L ( ITL102, J )
V J R = Y (( IDLin2, JPl )
Y L R = Y L ( ICL102, JP1)
Y ' J L s Y ' K ICL102, JM1)
Y L L = Y L ( I C L 1 0 2 , J M 1 )
DSUC = ;1SU( ICL102, J « 3 )
DSLC= ) S L ( IDL102, J,3)
USUH = ' ) S U < IDL102* JP1«3J
D S L R = ) S L ( ICL102, JP1»3)
D3UL = OS i l ( ICL102. J
DSL !A= J S U ( IT.L102, J.I)
U S L A = » S - L ( IL'L102,J,1)
DSUB= )SU( IDL102 .J»2>
USLH = - ' JSL< IHL102, J ,2>
TM 162 Page Al-47 O
004226
004230
004232
004234
004236
004240
004242
004245
004247
004254
004260
004263
004266
004273
004300
004304
004310
004314
004321
004323
004332
004340
004345
004351
004354
004356
004357
004367
004376
004406
004416
004423
004430
004430
004432
004434
004436
004440
004442
004443
004445
004446
004450
004451
004455
004463
004465
004472
004474
004501
004503
004505
004506
004511
43
42
YUOCsYUC-I)SUC
YLDCsYLC+nSLC
YUDH=YUn-DSUR
= YLL;+DSLL
YXUC=(YMR-YUL)*R2DX
YXLC=<YL'fi-YLL>*R2nX
YXX'JC3<YUR-?,0*YUC*YUL)*R2DX
YXXUC=(YLR-2.0*YLC+YUL>*R2DX
P3XIJC3(»SUR-DSUL)*R2DX
.
D S X J A - ( ! ) S N ( IDL1Q2,
U S X L A 3 ( ! > S L < IDLl02 (
IDL102,
) * R 2 D X
IDL102, J- l»2) ) * R 2 D X
ID'L102f J - -1 ,2 ) ) *R2DX
D S X X U ' T = < C S U - R - 2 . 0 * n S U C * D S U L ) * R 2 D X
D S X X L f J = < D S L R - 2 . 0 * D S L C * D S U L > * R 2 D X
1F( ; I T R H . E Q . D GO "0 43
D S X T U C = ( C S X U C V 4 . 0 * D S X U B + 3 . 0 * D S X U A ) * R 2 P T
C S T T U r . : = < D 3 L l C - 2 . 0 * t ) S U B * D S U A ) * R D T 2
D S 7 T L C = < D S L C - 2 , 0 * D S L B * D S L A ) * R D T 2
D S T U C = ( U S U C - D S U A ) « R 2 D T
D S T L C s ( i ) S L C - D S L A ) * R 2 D T
GO TO 42
D S X T L C = t D S X L C « 4 . 0 * D S X L B * l , 5 * ( D S X L A + D S X L B ) ) * R p T
D S T T U C = ( C S L ' C - 2 . 0 * U S U B * 0 , 5 * < D S U A + nSUB) > * 0 , 2 5 * R D T 2
U S T T L G = ( D S L C - 2 , 0 * D S L B * 0 , 5 * < U S L A * D S L B ) ) * 0 , 2 5 * R D T 2
-O , 5 * ( n S U A + D S U B ) ) *RDT
C H N T I ' I U E
Y X U H C = ( Y X U C - D S X U O
Y X L l ) C a ( Y X L C * D S X L C )
Y X X ' J D n = ( Y X X U C " D S X X U C )
YXXLDU=<YXXLC*DSXXLC)
Y X T U D i : = < - D S X T U C )
Y X T L D C = ( D S X T L C )
Y T X i J D C = Y X T L : n C
Y T X t C C ' s Y X T L D C
Y T T U C C = ( - ! ! S T T U C )
Y T T U D C = < C S T T L C >
Y N s Y U C - U S U C - Y L O D S L C
R U C s R 2 t 1C , J .KS)
R L C s R 2 ( l D ' , J , 2 )
UUCst '2 ( ID . J « K S )
L ^ ( l D , v » 2 )
V L C = V 2 ( I D . J » 2 )
IF( IC.EQ.5)- CGE = CE2
lf( ID. EM. 5) ESS=ES2
TM 162 Page Al-48
004514
004525
004527
004532
004534
004536
004540
004542
004551
004554
004561
004565
004576
004600
004603
004605
004607
004611
004613
004622
004625
004630
004633
004644
004650
004652
004654
004672
004710
004716
004725
004733
004737
004755
004760
004763
004767
004777
005005
005013
005025
005037
005040
* * * N p ********
005051
005055
005065
005074
005113
005120
005133
THETU=ATAN<ESS/CEE*<YUR"DSUR-YUL+DSUL)*R2DX)
ORU2 = -JUC**2 + VUC**5?
V i ) S U = - C S T U C * E S S / C B l
TDU=TCU/TRU
UUCa-TD'J + SCHT
VUCsTAU*UUC*VDSU
U2( ID,J,KS)=UUC
V2( 1C,J,KS)=VUC
THETL=ATAM(ESS/CEE*(YLR*DSLR-YLL-DSLL)*R2DX)
»i , C * T A L * * 2
TOL=TCl/TBL
-TDl>SCRT(TDL**2+<QRL2-VDSL**2)/TBL)
: = TAL*tl.C + VDSL
U2UD,J, 2)-ULC
V 2 C I D . J , 2)=VLC
PXUU=(P2( ID*J+liKS)-P2<ID,J-1,KS))*RgDX
PXLC=(P2( ID*J + l. 2)-P2( ID,J-l, 2))*R2UX
TRB=CEE/CE1
P'.JNaYJ/( TRH +YXUDC**2)*<YXUDC*PXUC- RUC*
1 (YTX-IDC+ YXTUDC)*TRB)+ YTTUDC *TRB**2))
PLN = YI/( TFM +YXLDC**2)*CYXLDC + PXLr- RL,C* ( ULC* ( YXXLDC*ULCi
3 (YTXLDC+ YXTUDC)*TRU)+ YTTUDC*TRB**2)}
PC = P2( ID, J,KS )-»-2,0*DN*PUN
PC = P2( I [J, J,KSM)*2,0*DN*PUN
UUX = C.J2< ID, J + 1 ,KS) -U2( IT, J-l',KS) ) *R2DX
T E R A U = - S I W ( T H E T U ) / G E E
i'JU = 1 . 0 / ( E S S * ( ( Y U ( IDL102, J ) - D S U < IDL102* J»3 ) >
U U N O = - P - J , \ o / ( U U C * R U C )
UUi\ = ( JU iJC-1 E R A U * U U X J /TERBU
UC=U2(ID,J.KS )
UC = 'J2 ( I'), J/KSM)*IJUN*2,0*UW
RO = R2( H),J,KS )*(PC/P2<ID,J,KS ))**
RC=R2<ID,J,KSM)*(PC/P2(ID,JiKSK)>**<1,0/GAMHA>
GO TO 666
HYPUsSGRT((2.0*DX*CEE)**2*(ESS*(YUDR-YUDL))**2)
***** «r *************** *
005142 666
TBR2Us-ESS/CEE*YXUDC/(YUDC^YLDC)*(YUDR'-YUDU)/HYPU
T G P 3 U 3 C E E / ( E S S * ( Y U D C - Y l , D C > > * < 2 , 0 * n X / H Y P U >
PUP = ( P ? { IJ), J + l ,KS) -P2 r ID/ J-1,KS) ' ) ' *R2DX
RUFaR.Jc/p?( IDf J.KS)/GAMMA*PUF
R'JK = ca.p.(R2(lD.J*l,KS).-R2(ID*J-l,KS))*R2DX*TERlU)/(
.RC = H2( 10, J,KSN)+2,0*RUN*DN
CONTI1UE
TM 162
005142
005144
005153
005161
005165
005171
005175
005201
005206
005214
005223
005226
005244
005247
005252
005256
005262
005267
005274
005306
005317
005320
TC=PC/RO
Page Al-49
IDL102>**2>
o
P2( ID,J.KSF)=PC
H2(ID,J,KSF)=RC
U2(ID.J.KSF)=UC
V2<ID,J,KSF)=VC
E2(ID,J,KSF)=EC
PO=P2(in,J,2)«2,0*
PC=P2<IU,J,3)«2,0*
DN+PLN
ULX
TER
TER
1 -(
PLN.
ULN
ULN
vc=
uc=
uc =
RC =
RC =
GO
HYP
TJ2C in,
A L = - 3 I N (
UL=1.0/(
YL( IHL1C
OsTERAL*
VLC+V2( I
U2< ID, J,
U2( in, J,
i?2( in, j,
R2( ID, J,
TC 667
J+l, 2>-U2(ID,J-l, 2))*R2DX
THETD/CEE
ESS*«YU< IDL102, J)-DSt'C ID1102, J,3)
2, J)+DSL(IDL102,J,3)))»COS(THETL) >
PXLC+TRRBL*PLN
(ULC*RLC)
ERAL*UUX)/TERBL
D,J, 3 ) - V 2 < l U , J , 4 )
* * * * * * * * * * *» * * * * * * * * *005331
005335
005345
005354
005367
005374
005406
005413
005413
005415
005424
005430
005432
005435
005437
005442
005445
005447
005450
005451
005452
005455
005462
005466
005471
005475
T E R 1 L = - E S S /
Tt iR^L = -ESS/
T E R
PLP
RLP
RLN3(HLP-<R
RC=R2(ID,J,
CON
(3L=CEE/(
J2< II),
1
 - * L C / F2 (
3)-ULN*2.0*DN
2)*(PC/P2(ID,J, 2) )**(!• 0/GAMMA)
3)*(PC/P2<ID;J, 3) )**(l.o/GAMMA)
2.0*DX*CEF. )**2+( ESS* (YUDR-YLDL ))**?)
CEE*(YUDR-YLDL)/HYPL
CEE*YXLDC/(YUDC-YLDC)*(YLDR-YLDL>/HYPL
ESS*<YUDC-YLDC)>*<2.0*DX/HYPL)
J'*l, 2)-P2( ID, J-l, 2))*R2DX*TER1L*PI,N*(TER2L*TER3L)
ID*Jf 2>/GAMMA*PLP
2(ID,J+1, 2)-R2(IC,J-l. 2))*R2nX»TERlL)/(TER2L*TER3l
667
TCspc/RC
ECsTC/GAKLl*0,5*(UC*UC*VC*VC'-OMR< JDL102)**2)
P^dD.J.D-aPC
R2(ID.JiD=RC
U2(IC.J.D=UC
V2(IG,J,l)aVC
E2(IC,J,D=EC
C3 ZF N O N - L E A D I N G EDGE HORIZONTAL BOUNDARIES a 5 = a.- a r = =
 s = = =
80 COM I -JUG
IF( ICELTA.EQ.D GO TO 30
IF( lELEO.EC.O) GO TO 1040
I2P-2
I21s3
IF(lCLin2.E0.2) I2P=1
P2<1C,JS,1)=PMS(I2P,IDL102)
R2(lC,jS,i)aRMS(I2P,IDL102)
U2( IE,JS,j )sUM3<I2P,JDL102)
V2< 1C, JS,j. )aVMS( I2P. IDLj.02)
E2( 1C.JS, 1)=PMS( I2P,IDL102)/RHS(I2P, IDL102)/GAHLl + 0,5*
1 (UMS< I2F', IDL102)**2 + VMS( I2P, I DL102 ) **2-OHR ( IDL102)**2)
o
TM 162
005513
005522
005531
Q0554'0
005547
005567
005570
005570
005577
005603
005607
005613
005617
005624
005630
005634
005640
005644
005644
005647
005650
005651
005652
005653
005654
005662
005710
005710
005713
005714
005716
005721
005724
005726
005727
005730
005735
005742
005745
005747
005752
005754
005756
005761
005763
005764
005767
005771
005773
005777
006001
006001
006006
006011
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P2CID.JS KSP)=P3S< 121, IDL1Q2)
R2< ID. JS KSP). =R3S( 121, IDL102)
U2(ID.JS KSP)=U3S< 121. ID1.102)
V2( ID. JS KSP)=V3S( 121, IDL102)
E2< 1C. JS KSP)=P3S<I2i.lnU02)/R3S(I21,IDU02)/GABLl+0,5*
1 (U3S( 12F'. jr>L102)**2 + V3S( I2P, I DL1 02 ) *«2«OHR ( IHU102)**2>
GO TC 30
1040 COM! JUE
P2( I'C.JS.1 )SP2(ID,JS,KSM)
R2( 1C, JS,i)=R2< ID, JS,KSM)
U2( ID. jS.i )=U2( ID, JS,KSM)
V2( ID, JS,i)=V2( ID,JS,KSM)
E2<ID.JS,i)rE2<ID,JS,KSM)
P2(ID.JS,K'SP)=P2<ID»JS»3>
R2(ID, JS,KSP)=R2<ID,JS,3)
U2< ID. JS, KSP)=Ug( IU» JS,3)
V2( ID. JS.KSP>=V2( ID» JS/3)
&2( ID. JS,KSP)=E2< ID,JS,3)
30 COMHUe
100 C-'JNTIMUE
PDAIL(1)=0,0
POAIL (2)50.0
PDA IU(1> = 0 ,0
P O A I U C 2 > = 0 . 0
DO to? in=3,5,2
lF(ITIME»NE!,NNN,ORoIOELTA.EQ.O) GO TO 39*
IF( < lAEn.LE.l.AND. ID.'EQ,?) .OR. ( I ARC , GE . 2 .'AND , ID.EQ
1 ,3) .OR. ( I ABC, EG. 4. AND, ID.EQ, 5) ) GO TO 309
396 CONTINUE
IOL102=(ID-l>/2
ESS=ES1
C6E=CE1
1F( IDL1Q2.EQ.2) ESS = ES2
IF( IDL1Q2.E0.2) CEE = CE2 :
KSh.v = KS-2
DO 3C7 Kr?,KS,KSM2
DO 307 Jr2,JSfi
PR=P2C IU» J+1»K)
PL=P2( ID, J,K)
PC=<PH+PL)*0,5
IF(K,GG,KS) GO TO 308
AR=YL( IOL1C2, J+l)
AL=YL( IHL1C2. J)
DA=-(AR-AL)
PnA=FC*rjA*ESS/CEE
PUAIK IOLiC2)=PUAIL( IDLl02)*PDA
GO TO 312
308 A?t=YU( IHL1C2, J*l)
AL=YU( IOL1C2, J)
DA=AR'AL
pi)Aspc;*r)A*ESS/CEE
POAIU( inLiC2)=PDAIU< IDLl02)*PDA
312 CONTPIL'E
307 CONTI JU-E
POAI(ICLin2)=PDAlL(IDUl02)+PDAIU(IDL102)
209 CONTINUE
TM 162 page A1'51 O
C3, ZZ C O M P U T E P E R M A N E N T H O R I Z O N T A L B O U N D A R I E S (ID,J,1), ( I D , J * K S P ) - '
006013 ' 31 RETURN
006014 EMC
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T INF VEBRYl(IARC)
000003 D I NEK SI UN HI ( 7 , 13 , j.3 ) , PI ( 7 , 13 , 13 ) , Hi < 7 , 13 , 13 ) , Vj ( 7 , 13 , 13 ) ,
1 El < 7 . 13 , i 3 ) , R2 < 7 , 13 , 13 ) , P2 < 7 * 13 , 13 > , U2 ( 7 , 13 , 13 ) . Vj? < 7 * 13 , 13 > ,
2 E2 ( 7 , 13, i3 ) , THFTAL ( ?. ) » THETAU ( 2 ) ,
3 DSiJ<2,13.3>*OSL<2,13,3),YU<2.l3),YL(2,l3>» J I < 7 > . JF<7>
4 » UJXLEC?), YLXLE(2) , QHR(2)
6 ,PUAI (2)',FDAIU(2),PDAIU(2)
7 ,Ci?A'JU<2),ORAGL(2)
000003 COKMC J ^ 2^21 U2,V2,E2
000003 C'lMHO )/ A / G A M M A , GAHL1
0 0 0 0 0 3 COKMC - J / « / O ^ P , N B L A U E , N O N D J M , ITC-R,PHI
0 0 0 0 0 3 C ' . ) f . : !0 ' l /C /DSU,DSL
0 0 0 0 0 3 C 'JhMO' l / n / ID , J ,KJ , IDS iK
0 0 0 0 0 3 C ' J K t l C - l / 6 / JI ,v lF,JS,KS
0 0 0 0 0 3 C O f ; H G ' ! / F / Y U , Y L
0 0 0 0 0 3 C o ^ f l o - l / T / L " X ' , n D X , R 2 D X . R n x 2
0 0 0 0 0 3 C )^HO J / r l /nN. RUN.R2DN, RDN2
0 0 0 0 0 3 CUMMC l / I / n T , R ! ) T , R 2 D T ; ^ D T 2 , D T 0 2
0 0 0 0 0 3 COKHO )/• VF-:Sl » ES2 , CE1 , CE2, CS , CR, SSi SR, R A D L E 1 / R A D L E 2 . C4
0 0 0 0 0 3 C U P - M C ' J / K / I S T A R T
0 0 0 0 0 3 C O N H G ' I / L / R I I , U I I t ! = I I , P I I , V I I
0 0 0 0 0 3 C 'Jhf lO I/M/ - I T I M E , N N N i N T l M E
0 0 0 0 0 3 COhMC I/U/ FDA I , PDA I U, PDA IL
0 0 0 0 0 3 COh'MC l /P/Rl,Pl,UliVl,El
0 0 0 0 0 3 C O N M O l / r j / J S M , J S P * K S M , K S P
0 0 0 0 0 3 C ' J M M C ' I / S / T H E T A L , T H E T A U
0 0 0 0 0 3 CUNMC' -J /U / Y U X L E , Y L X L E
0 0 0 0 0 3 C U K f I C l / Z / n R A G U / i J R A G L
0 0 0 0 0 3 coM ' i c r i / ze / S P A I H / S R U A I ^ S R U V A U S R U S P P
0 0 0 0 0 3 C O ^ f l Q J / Z C / P A I H 2 , R U A I 1 , R U V A J 1 , R U 2 P P E , N T
0 0 0 0 0 3 C O K M C I / Z E / I D A T A
0 0 0 0 0 3 U X l s l , Q / F l C A T ( JS-2)
0 0 0 0 0 7 D X 7 - l , 0 / n . G A T ( J S - 2 >
000012 K S G i ? P i s K S / 2 + l
C4 AA COMPUTE VERTICAL BOUNDARIES <1,2,K), <1,JS*K), (2,i,K), (2*vlS
000015 DO 90 K"1,KSP
000016 P2<!,2,K)sl,Q
000021 R2(1,'J.,K)=RII
000024 U2<1,:?,K)=UII
000027 V2(I,,',K)=V!I
000032 E2(1,2,K)5EI I
000035 P2C1, IS,K>=P2(2.2,K)
000043 R2<1, IS,K)=R2(2,R,K)
000047 U2 ( 1 , IS , K > » U2 ( 2 , 2 , K >
00005? V2(i, )S,K)=V2(2,2,K)
000055 fc2(l, )S,K) = E2(2,R,K)
000060 FRXa- ) X / A L C G < l t O - * n x >
000065 PC = P2(2»2'.K)*<1.0-FRX>*P2(1».JSM*K)*FRX
000074 RC = n2 ( 2 « 2 * K ) * ( 1 • n -FRX ) *R2 < 1 , JSM , K ) *FRX
000103 UC = U2 ( 2 , 2 ', K ) * ( 1 . " -F RX > + U2 ( 1 , JSH , K ) *FRX
000112 VC=V2(2«2.K)*(1,0-FRX)+V2(1,JSM,K)*FPX
000122 TG=PC/RC
000124 fcC = T C / & A K | _ l + 0 ,5* < U C * U O V C * V C * O M R < 1 )**2 >
TM 162 Page Al-53
000133
000135
Q00137
000141
000143
000145
000151
000154
000157
000162
000165
000171
000174
000200
000204
000210
000214
000216
000223
000235
000244
000253
000262
000264
000273
000277
000301
000304
000307
000312
000315
000321
000325
00033,1.
000335
P2(2,i,K)=FC.
R2<2,1,K)=RC
U.-M2,i,K)=UC
V/J(2,1,K)=VC
E2UM, K)=F.C
P2<2, JS,K)=P2<3,2,K>
R2<2, JSjK)=R2(3,2,K)
U2(2, JS,K)=U2(3,2,K)
V2(f», )S,K) = V2(3,2,K)
fc2<2, JS,K)=E2(3,2,K>
P2(o,i,K)=F2(2, JSM,K)
R2(3,1,K)=R2(2, JSM, K)
U2( j,l,K)=lj2<2, JSM,K)
V2(;5,l,K)=V2(2, JSH/K)
E2(J,iJK)rR2(2, JSM.K)
C4 ZZ COMPUTE V E R T I C A L BOUNDARIES (l,2,K)i (I.JS'K
90 Ci'JMI JUG
12 DO 19') K = l,KSP
C5 AA C'JMPUTE VERTICAL -BOUNDARIES (6/JSP,K), (7,2,
F«Xar;3X/AI CO(1.0-'DX7)
PC=P2(6, jS,K)*(l,0-FRX)+P2(7,3f K)*FRX
R0 = r?2<6, JS,K)*<1.0-FRX)*R2<7,3,K)*FRX
UC = '.<2 { 6 , js . K ) * < 1 , 0-FRX ) +U2 ( 7 , 3, K ) *FRX
VC=V2(fi«JS,K)*(l,0-FRX)+V2(7,3,K)*FRX
TGsf'C/RC
ECsTC/GAMLl+0,5*<UC*UC+VC*VC"OMR(2)**2)
P2(6, JSP,K)=PC
R2(r>, ISP,K)=RC
U2<6, ISP,K)=UC
V2(6* ISP/K)=VC
E2(0t JSP»K)=EC
P2(7,'.',K)=F2(6, JS,K)
' R2(7,:>,K)sR2(6, JS,K)
U2(7i J|tH)=U2(6» JS,K)
V2(7,,?,s<)rv2(6, JS,K)
t.2 < 7,, ?,K)=E2< 6, JS,K>
cs zz c. IMPUTE VFRT'ICAL BOUNDARIES <6/jSp,«)» (7,2*
190 UONTI JUG
C6 AA COMPUTE DOWNSTREAH INFINITY * * * * * * * *
00034.1
000342
000343
000345
000347
Q00354
000360
000365
000367
000377
000401
K)
DO 3 K=2,KS
, jSC2Pl,K>
=V2(^, J502P1,K)
U = Rf>UC*C^
( K , f;-C , 2 . OR . K , EQ , KS ) DRU = Q ,5*DRU
TM 162
000403
000407
000410
000411
000413
000414
000415
000422
000424
000434
000436
000440
000441
000443
000443
000446
000450
000452
000456
000457
000460
000462
000463
000465
000465
000467
000470
000472
000473
000475
000501
000506
000513
000520
000522
000524
000526
000544
000551
000553
000562
000565
000572
000573
000574
000601
000603
000610
000615
000623
000625
000630
000633
000636
000640
000642
000643
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166
P A I r l L =
DO 27.5 K = 2,KS.KSM2
DO 274 Js2,JS
'
i = PC*L)X
IF(J.EC.2.CR.J.EQ,JS) DPA=0.5*DPA
IF(K,EG,KS) GO TO 277
F :AIHL=:PAIHI + DPA
GO TO 264
2 7 7 P A I H U s P A I H U + D P A
2P>< C O N T I N U E
274 OK-TMUE
273 UJNT1 IUR
P A I H D = F A I H L - P A I H U
N T s 2 * ( I T I M E - N N N ) " i + I T E R
1F( I S T A F t T . N E . O ) GO TO 100
P A H 2 » S P A l H
R ' J V A I l r S R U V A I
IOC CONTINUE
S P A I h a P A I H 2
S K U A l a R J A U
S R U V A I = R U V A l l
RiJVAll=(Fl'CAT(NT-l)*RUVAll*RUVAI )/FLNT
R i-JAIla(FLOAT(NT-l)*RUAll + RUAI)/FLNT
P A J H 2 = ( F L O A T ( N T - l ) * P A I H 2 + P A l H n ) / F L N T
RUV A.I ']- ( ES2/ES1 ) * ( RUVA 1 1+ ( CHR ( 1 ) -OHR ( 2 ) )*r?UA 1
RUE = RI I*UI I
DRAUT.'!3iJRAGU(2)*DF?AGL(2)
RU2PPP=(R1 I*UII*U!I*PI I"(DRAGTl*PnAI(l) ) /FLOAT ( KS-2 ) )*ES2/ESl-
(DHA'?T2-PCAI (2) )/n.OAT(KS-2>
RvJ2PPf==(FI.OAT(NT-l)*RU2PPE
El I s p r i / R ! I/GAML1*CUI I*UI I*VII*VII-OHR(1)**2)*0,5
HR1 = EI I+FI I/RI I
HR2=HR1*( VR01+QMR(1) ) * ( OMR ( 1 ) -OHR ( 2 ) )
Ri )HS = R U G * H R 2
HE = RU IE/RUE
VE=(PAIU2*CE2/ES2*RUVAI2)/RUE
.
TR3 = H E * f J , 5 * ( O H R ( 2 ) * * 2 - V E « V E )
T R 2 a i . O " 2 . 0 * ( R U E / R U 2 P P E ) * * 2 * t R 3
R O O T = ':iGRTU , 0 + G A M P 1 * G A M U * T R 2 >
T R l 3 R ! J 2 P F E / G A H P l
PE=TR l * ( l , 0 * R O O T )
P A = T R l * ( i . O " R O O T )
I F ( P A . G T . P E ) PE=PA
TM 162
000646
000647
000654
000660
000665
000671
C6 22
000675 173
DO 173 Ksi,KSP
P2(7, .IS,K) = PE
R2( 7, JS.K)=RE
ULM7, JS,K)=UE
V2(7, JS,K)=VE
E2(7, IS.K)sEE
COMPUTE DOWNSTREAM
CONTINUE
3
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I N F I N I T Y * * * * * * * *
000677 RETURN
00070C EMD
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S U E R O ' J T I K F V E B R Y 2 ( I A B C )
0 0 0 0 0 3 D I M E N S I O N - Rl ( 7 ,13 , j.3 ) , PI (7 ,13,13 ) , Uj. ( 7,13 ,13 ) , Vi ( 7,13,13 ) ,
1 EK7.Uf j 3 ) , R 2 < 7 , 1 3 f J . 3 ) , P 2 < 7 * 1 3 , 1 3 > , U 2 ( 7 . 1 3 , 1 3 ) . V 2 < 7 . 1 3 , 1 3 > ,
2 62 < 7'. 13, iS > , T H E T A L < 2 > * THETAl j ( 2 ) ,
3 JSU < ? , 13'. 3 >, DSL < 2,13 , 3 ), YU < 2 ,13 )
 f YL ( 2,13 ) , JI ( 7 ), jf- ( 7.)
4 , Y : J X L E C 2 > , Y L X L E < 2 > » O M R < 2 >
5 i Y 5 < 3 3 ) , X 5 ( 4 , 3 3 ) i X Q 3 < 4 >
6 , FDA I (2) , F D A I U ( 2 ) , P D A I L ( 2 ) '
7 j D H A . . ; U ( 2 > , D R A G L < 2 )
8 , D S U K 2 ) , C S L 1 < 2 )
9 i P 3 < - i f 9 , l 3 ) , R 3 < 5 , 9 , 1 3 ) , U 3 ( 5 , 9 , 1 3 ) , V 3 < 5 . 9 , 1 3 )
* . P M ( : i / < ) , 1 3 ) , R M ( 5 , 9 l 1 3 ) , U H < 5 , 9 , 1 3 ) , V l ! ( 5 . 9 , l 3 )
9 , P 4 ( y , 1 3 ) , R 4 < 9 » 1 3 > , ! J « l < 9 f l 3 ) , V 4 ( 9 . 1 3 >
9 ,PS('M3),R5(9,13),U5(9,13),V5(S,13)
000003 COMHC J R2'.F2,U2,V2,E2
000003 C Of. MO'!/ A / G A MM A , G AHL1
000003 COMMO V1/H/OMR,NBLADE,NONDIM, ITER,PHI
0 0 0 0 0 3 x C O M H O I / H I / IBLEQ
0 0 0 0 0 3 C O K . I O ' i / G / n S ' J / D S L .
0 0 0 0 0 3 COMMO'J / IJ / ID, J,KJ, J D S » K
0 0 0 0 0 3 C O M M O V E / :jl, JF, JS,KS
0 0 0 0 0 3 CUKMO I /FVYU, YL
0 0 0 0 0 3 C U M f l O ' l / f ] / C X , R D X , R 2 D X i R D X 2
0 0 0 0 0 3 C O M ? 1 0 1 J / H / n N , R D N . R 2 D N , p D N 2
0 0 0 0 0 3 C O H M O o / I / I ) T » R D T . R 2 D T , R D T 2 » D T 0 2
0 0 0 0 0 3 C O M M O l / J / f ? S l , E S 2 , C E l , C E 2 * C S , C R , S S , S R , R A D L E l » R A D L E 2 ' , C 4
0 0 0 0 0 3 C O M i l O J /K / I S T A R T
0 0 0 0 0 3 C O h M C i l / L / R I I , U I I , E I I , P I I , V I I
O O O O D 3 C O H M O l/rl/ X H U , I D E L T A
0 0 0 0 0 3 C O M M C I / -J/ IT IME,N!JN,NTIME
000003 COM MO J/')/ pn'Al,PDAIU,PDAlL
0 0 0 0 0 3 CilMMC J/P/Rl.Pl,Ul iVl,El
0 0 0 0 0 3 C D M M O ' J / P l / P 3 * R 3 , U 3 » V 3 » P 4 , R 4 , U 4 , V 4 , P 5 f R 5 , U 5 , V 5 , P M , R ^ , U M i V M
0 0 0 0 0 3 C O M H O ; I / 0 / J S M > JSP ,KSM,KSP
0 0 0 0 0 3 C D K M O ' J / S / T H E T A L f THEJAU
0 0 0 0 0 3 C D M M O : I / T / L O L A D f c
0 0 0 0 0 3 cnMMO' j / i ' / Y U X L E . Y L X U E
0 0 0 0 0 3 C O M H O I /V / J V
0 0 0 0 0 3 C M M M O J / M / Y 5 , X 5 , X Q 3
0 0 0 0 0 3 ' CiJMfio J / Y / DSUl^DSLl
0 0 0 0 0 3 C O M M O J / Z / C R A G U « D R A G L
0 0 0 0 0 3 C O M M G ' l / Z n / I S L L E , ISLTE
0 0 0 0 0 3 R E A L L R i l C N , L R U H D N , L R U 2 D N * U V O U D N
0 0 0 0 0 3 DOMF» = O N i R ( 2 ) - O H R ( l )
000005 UXlsi.o/FLOAKJS-2)
000011 UX7=i.n/FLCAT(JS-2)
000014 ius3
000015 JDL102=UD-l)/2
000017 YL1C=YL(inL102,2)
000021 YU1C=YU(IDL102,2)
0 0 0 0 2 2 YL1P = YL< IIJL102,1)
0 0 0 0 2 4 Y U l P s Y U C inL102,l)
000025 DO 22! K = j.,KSP
000027 Y'?(!<)3YLin + DN*FLOAT(K'Z)
000034 . ir(K.EQ.l) GO TO 222
000035 iF(K,{?G.KSF) GO TO 228
000037 Xr'(l,K)5F2( ID,1.K)
TM 162
000043
000050
000054
000061
000061
000062
000070
000074
000101
000105
000105
000105
000111
000113
000116
000120
000120
000121
000127
000133
000140
000144
000144
000144
000152
000156
000162
000166
000171
000173
000174
000201
000220
000221
000226
000233
000234
000234
000241
000246
000246
0002^0
000252
000253
000255
000265
000267
000270
000271
000271
000273
000276
000300
000304
000311
OC0315
000320
000323
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228
1C
222
12
227
30
29
X i i < ; ? , K ) s R 2 < ID,l.K)
X 5 n . » O = L 2 ( ID,1,K)
X l 3 ( 4 , ' < ) s v 2 < ID . l.K)
usJ TC 227
IF( I B L E O . E G . O ) GO TO 10
X5( l , i < ) = F 3 < 2 , 3 , JSM)
X 5 < 2 , ' < > = R 3 < 2 , 3 , JSM)
X 5 ( 3 , K ) = 1 3 < 2 , 3 , J S M )
X 5 ( 4 , K ) = V 3 ( 2 , 3 , J S M )
GO TO 227
C' )NTI JUE
X v 3 ( i , K ) = F 2 ( ID,1,3)
X L » < 2 , K ) 3 R 2 ( i n , l , 3 )
X 5 ( 3 , K > a L 2 < I D * 1 * 3 )
X :> ( 4 , K ) - V V. ( I D, 1, 3 )
GO TO 227
1F( I 8 L E O . F G . O ) GO TO 12
X 3 < 1 , K ) 3 F 3 < 2 , 2 , J S M )
X 5 ( 2 , X ) 5 R 3 ( 2 , 2 , J S M )
X : 3 ( 3 , K > = L 3 ( 2 * 2 , JSM)
X 5 ( 4 , K ) = V 3 < 2 , 2 , J S M )
GO TC 227
X : > U , K ) = F 2 < ID,1 ,KSM)
X r > ( 2 , K ) = R 2 ( ID . l .KSM)
X t 3 ( 3 , K ) = t - 2 ( I D , l , K S M )
X : ' ( 4 , K ) = V 2 ( I D , 1 , K S M )
C U I v T I l l j t -
T Y = r U l P - ? Y L l P
DO 22 :> K c 2 , K S
Y4 = Y L l P * C N * F L O A T ( K ! - 2 ) * T Y
I F ( K . C C . 2 . C R . K , E Q . K S ) Y 4 = 0 . 5 * ( Y L l P * Y U l P " 1 . 0 ) * n N * F L O A T ( K - 2 )
IF( I B L E O . N E . O ) GO TO 30
I F < Y 4 . L T . Y L 1 C ) Y 4 = Y 4 + 1 . 0
J F C Y 4 . G T . Y U 1 C ) Y 4 = Y 4 * 1 . 0
GO TO 29
COM i IUE
I F ( Y 4 . L T . ( Y L 1 C - D N ) ) Y ^
I F ( . Y 4 . G T , ( Y L 1 C + D N ) ) Y«
P - ) 2 3 0 K K a l , K S
I F ( Y R . L T . Y R 2 . A N D . Y R t G E . Y R l ) GO TC 231
2 3 Q CON-Tr iUG
M A R K = 5
GO TO 130
231 CONTHUH
DO 23.-? I
 = i, 4
CALL FAT(YR,YR1,YR2,XQ1,X02,'XQA)
232 X')3( I )=XCA
P'M ID.1.K)=XQ3(D
U.M
TM 162
000326
000342
000344
000344
000346
000347
000351
000353
000354
000356
000357
000360
000362
000363
000363
000376
000410
000413
000^14
000416
000421
000425
000430
000432
000432
000435
000436
000437
000441
000444
000447
000452
000454
000454
000460
000462
000464
000466
000470
000476
000504
000512
000517
000524
000527
000531
000534
000536
000540
000541
000543
000554
000556
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E2( ID, l',K) = XQ3(l)/XQ3(2)/GAHLl*0 , 5*(XQ3<3)**2.••XQ3<4)**2^
1 ()!",;<{ IDL102)**2)
•229 CON THUG
226 CONTplUE
DO 100 ID=4,6,2
C TO FIND KLF AMD KUM
KLP»2
KUMsKS
!UU02=<ID-2)/2
C IN THIS ROUTINE I DLl02= ( J D-2 ) /2 FOR 1DM AND 6
IF( IDL102.EQ.2) GO TO 60
CHEsCEl
E5S=ES2
GO TO 62
60 CtEsCE2
tSS=ES2
61? CUNT I JUE
T-IETAK ini.l02)=ATAN(ESS/CFE*(YL( IDL1Q2, JSP ) -YL < lDLiC2, JSM) )*R2
T-IETA )( ICLi02)=ATAN<ESS/CEE*(YU( IDL.102, JSP > -YU< IDL£02» JSM) )*R2
D3|.F= )Sl_( ICL102, JS,3)
IF(USLF,EO.O,0) GO TO 81
DO 80 K=2,KS
YYl = |] j*FLOAT(K-2)
IF(YYl,ni.D5LF) KUP=K
iFtYYl.OT.DSLF) GO TO 81
80 C O N T I - J U E
81 CONTI JUE
USUF = ')SU(IDL102fJS,3)
IF(D$ JF.EO.O .0) GO TO 71
DO 70 KKK=2,KS
K s K S + :? - K K K
YYI = C J*FLOAT<KS«K)
IF(YYl.OT.ESUF) KUM=K
IF<YYi,f.5T.ESUF) GO TQ 71
70 CONTTJU6
71 C O N T l f J U E
Dt:LTAL = FLOAT(KLP-2)*DN
DELTA:l = rLOAT(KS-KUH)*DN
1F(OELTAL*CELTAU.EQ,C,0) GO TO 111
DO 10'i K = i,KSP
YYsFL-)AT(K-2)
Y5(K)3DSLF-*YY*<1.0-DSUF«nSLF')*DN
XS(l,K>=F2(in«l,JS,K)
X13(2, <)sR2( ID«1, JS,K)
X;>( J,K)=U?( ID-lf JS,K) • . .
X"3<4,.<)aV2( ID«li JS,K)
105 C'JNTI JUE
DO m K=KLP,KUM
YH = FL-)AT(K-2)*DN
DO llfi K«=2iKS
KKP-KK+1
. RA=Y5(KK)
Rtt = Y5(KKp).
I F < Y R , L T , R E . A N D . Y R , G E . R A > GO TO 116
115 COMIMUG
HARKsO
n
TM 162 " Page Al-59
000557 GO TO 120
000557 116 CUNTP-JUE
000557 UO 12;J 1 = 1,4
000561 Ql=X5(IiKK)
000564 Q2=X5(IiKKF)
000566 CALL FAT(YR,RA,RB,Q1,Q2,XYZ)
000572 125 XQ3C 1 )=XY7_
000577 P2C ID,2,K)=XQ3(1)
000603 R2(ID.2iK)=XQ3<2)
000606 U2(IDi2»K)sXQ3(3)
000611 V2( IB»2,K>=XQ3(4)
000614 E2(ICi2.K)=X03(l)/X03<2)/GAMLl*0,5*(XQ3(3)*XQ3(3)+xC3(4)*XQ3(4)
1 O M ! < < ICL l02 ) * *2 )
0 0 0 6 3 0 110 C O N ' T i M U E
0 0 0 6 3 2 R/JSL = - ? 2 ( ID-1, JS,2)
0 0 0 6 3 6 LJiJSL= I2< ID-1» J S , 2 >
0 0 0 6 4 0 R:JL = R',!( l C i 2 » K L P )
0 0 0 6 4 4 U?JL=iU^( 1C ! . 2 ,KLP)
0 0 0 6 4 7 R n S i J s r ? 2 < ID-1, JS ,KS)
0 0 0 6 5 4 UDSU= ) 2 < I D - 1 . J S . K 3 )
0 0 0 6 6 0 R H U s R : » ( 1 C , 2 . K U M )
0 0 0 6 6 3 UUU = l'L'( I D . 2 » K U M )
0 0 0 6 6 6 . E U S L = P 2 ( ! P - 1 , J S . 2 )
0 0 0 6 7 0 E U S i J s £ 2 ( l p - l , J S , K S )
0 0 0 6 7 5 b ! ) L s E ? ( I t . . 2
0 0 0 7 0 0 Ei)U = E i ? ( l D * 2
000704
000707
000713 VUSU = V2( IIl-l, JS/ 2)
000716 VOS'J = V2< in-1, JS.KS)
000722 VOUi.)L = Vi)L/UOL
000724 vounuavuu/unu
000726
000730
000732
000734
000736
000740
000742 DUL-DPLTAL-OSLF
000744 DDU-CELTAIJ-DSUF
000746 SUELTA = f)ELTAU*DELTAU
000747 SiJSsCSL'F + nSLF
000750 Pi)Si) = P2< IH-1, JS.KS)
000756 PDSu=uS:<in-l»JS,2)
000760
000764
000767
000772
000775
001000
001003
001005 RiJKfJL sR iJCL * HDL
001007
001011
001013
001016
001021
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001024
001027
001035
0010^7
001062
001074
001101
001102
001106
001110
001114
001114
001140
001140
001141
001144
001146
001147
001151
001152
001154
001155
001155
001162
001165
001170
001173
001176
001201
001204
001207
001212
001215
001217
001221
001225
001231
001234
001236
001245
001254
001263
001265
001266
001272
001275
001275
001303
001311
001314
001325
001335
129
136
RJ2nu = R'J
V'lUTEaTA
A-14 s , <i* (
A'-M • - .>>* (
,5*(THETAIJ{
Page Al-60
• T H E T A L C IDL1Q2 ) ) )
AJ = 0,!i*«RUCL*OELTAL*PUDu*-DELTAU)
L = l
IF(A3^A4) 130,134,136
IF(2*(L-1).GT.(KUH-KLP)> GO 'TO 253
UO TO 7:54
253 WRITE<6,255) I D,L,KLp,KUK,DSLF,DSUF,DELTAUDELTAU
255 FORMAT</gX,36HSOMETHING IS WRONG WITH DISPLACEMENT/,
i 5 x , 3 7 H i c ' . L . K L P * K U M ,
C A L L EX IT
254 I F t U . S G . l ) GO TO 257
RUDU = RUf)
4E13i5
RUHUL^R
R'J2DUsRLl2nUH
RJ2nL=RU2DLP
257 C O N T J M U E
P rJLP = P2( ID ,2 ,KLP + L)
RULP= < 2 ( i n , 2 » K L P * L )
Ui)LP = : ) 2 < in ,2 t KLP*D
V!)LP = V2< IU,2.KLP + L)
Ei)LP = l=2( I O » 2 » K L P * L )
P D U M = P 2 < I D , 2 f K U H - L )
RUUM = ? ? 2 < i n ,2 ,KUH-L )
UOUH = '.I?( in ,2 t KUM-L)
V ! J U M = V2< l i ] ,2 ,KUM-U)
E:JU''!si^2 i
R - J D L P - R !
R JDJrv:R,
R.iHiiU < = :'•
RJ2f:iUM = R
A 4 = A 4 + 0 , 5 * ( R U D L * R U D L P * R U D U + RUnUM)*DN
AH4 = A M*0 •. 5 * ( R U H D L + HUHDLP*RUHnU + RUHDUH) '
A ! J 4 = A - I 4 * 0 . 5 * ( R U 2 D L + RU2DLP*RU2DU*RU2DUH) '
D 6 L T A L = D E L T A L * D N
D E L T A - l s f J E L T A U + DN
TAL*RUPLP+DELTAU*RUDUH>
140,134,136
DN
I F ( A 3 r A A )
GO TO 129
130 CONTI JUG
ALLOW MUTE
IF(SDELTA
IF(5D=LTA
TO BE NON-ZERO
EQ.O .fl ,AHD,SDS,EQ,-0 .0 ) GO TO 134
E Q . O . O . A N D . S D S . N E . O . O ) GO TO 133
D R A O T 3 p r ? A c , U ( I D L 1 0 2 > * D R A G L ( IFJL102)
R J T E = ( R J C S L *DnL*RUDSU*DDU-RUDL*DSLF-RUDU*DSUF- ) /SDELTA
H : ) h T E = ( : -?LHnSL*DDL*RUHUSU*DDU-RUHDL*DSLF-R lJHnu*DSUF) /SDELTA
R 0 2 T E s ( - n U 2 C S L f r D n L * R i J 2 D S U * D D U - R U 2 D L * D S L F " R U 2 D U * D S U F
. + ( P D S L + P f J S U > * S D S - D R A G T ) / S D E l , T A
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001352
001352
001356
001360
001362
001363
001365
001366
001371
001372
001402
001402
001403
001405
001406
001407
0014H
001427
001433
001437
001441
001442
001445
001451
001454
001455
001455
001457
001461
001462
001464
001465
Q01471
001474
001477
001502
001505
139 CJNTHUE
C A L L 1 S O L V < R U T E , R U H T E , R U 2 T E « V O U T E . P T E )
R T E = R ITE /UTE
V T E s V Q U T E * U T E
HTE = R ' J H T E / R U T E
E T E s . H T E - F T E / R T E
GO TO 131-
138 W R I T E ( 6 , 1 6 2 ) S D E L T A . S O S •
162 F O R ; - 1 A r ( / / / i O X , 8 H S D E L T A =,Ei5,8,8H
C A L L ex IT
134 IF(SDS,EC.O.O) GO TO 133
UTE=o.O
VTE=0.0
U R A C J T s D K A G U < IDL102)+DRAGL< IDL102)
5DS s
. *(f>D-5L+FnSU)*SDS-DRA6T)/SDELTA
HTEs(-»DSU*i:SLF*HUSL*DSUF)/sbs
ETE = H T E - F T F . / R T E
GO TO 131
133 R ; . l T E s i J , t 5 * ( RUDSUt- RUDSL)
R U 2 T E 3 0 . 5 * ( R U 2 D S U * R U 2 n S U >
R ! - J H T E - C , 5 * ( R L
GO TC 139
131 C O N T H U K
V 2 ( I D i 2 , 2 ) = V T E
P 2 < [ D . 2 « 2 ) = P T E
E 2 ( I D , 2 . i 2 ) = E T E
U 2 ( l D . 2 i K S ) = U T E
V 2 ( I D , 2 « K S ) = V T E
P 2 ( I D , 2 i K S ) = P T E
R 2 ( 1 D » 2 « K S ) S R T E
b 2 ( I D , 2 , K S ) = E T E
IF (L . tQ . l ) GO TO 145
001507
001521
001532
001546
001550
001552
001554
001556
001560
Q01562
001571
001577
001601
001603
001605
001607
140
1 JELTAU*(RU'2DL
)/< RL!HDU*r)El. AU
+RU2DUM )>/<<RU2ou
TF: ) *DELTAL )
RUHUL-« SRUHCL*FRUH
R-.J2UL'-laRu?DL*FRU2
Ri /DLM = V2< I C , 2 , KLP + L-1 ) *R2 ( I D, 2, KLP + L
R V D ' J F 3 V 2 ( I C* 2f KUM-L*! ) * R 2 < I D, 2, KUH-L
V )ULf< = KVDLfVRUDLM
V .JUUF 3 R V C UF /R UDUP
KLPPM2=KLPP-2
' TM 162
001612
001616
001622
001626
001630
001632
001636
001642
001646
001653
001655
001657
001663
001667
001673
001677
001701
001702
00l7o6
001712
001716
001722
001722
001722
001724
001726
001733
001741
001746
001753
001755
001760
001763
001764
001766
001767
001772
001773
001774
001775
001776
002006
002011
002021
002025
002027
002027
002033
002036
002041
002044
002047
002052
002054
00206J,
002066
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142
195
198
LRUHC I=(RUHDLM-RUHTE)/DM/FLOAT(KLPPH2)
L3U2D'J=(RU2nLH-PTE)/DM/FLOAT (KLPPM2)
L V O U n . > l = < V O L ' L M " V O U T E ) / D N / F L O A T ( K U P P M 2 )
K-.lMPsKlM-L + l
K S K K U = K S - K U H P
URU3k = C R U D U P - R U T E ) / D N / F L O A T < | < S M K U >
URUHC J B { R U H D U P - R U H T E ) / D N / F L O A T ( K S H K U )
U R U 2 C ' l s { R y 2 D U P - P T E > " / D N / F L Q A T ( K S M K U >
N=<vblUP"VOUTE>/DN/FUQAT<KS-KUMP)
-2
K L P P = K L P + L
KLPPI^-KLPP
LRUONs( . : ?u r ;L -RUTE) /DN/FLOAT(KLPPH2)
LRUHC ) = ( R U H D L - R U H T E ) / D N / F L O A T ( K L P P M 2 )
L R U 2 D > J = ( R U 2 D L - P T E ) / D K / F L O A T ( K L P P K 2 )
L V O U C > - J 5 ( V O U D L - V O U T E ) / D N / F ' L O A T ( K L F P M 2 )
KUMP = KU'-I-L.
UMP
j - R U T E ) / D N / F L O A T ( K S H K U )
Ui<UHD l = ( R U I - . D U - - R U H T e ) / O N / F L O A T ( K S H K U )
U V O ' J D I = < V O L D U ' V O U T R ) / I 3 N / F U O A T ( K S | - 5 K U )
UHU2D J = ( R I J 2 D U " P T E ) / D N / F U O A T ( | < S M K U )
GO TO 1°5
C O N T I ' J U E
KLPP^1=KLPP-1
DO 303 !< = 3 ,KLPPM1
R'JPs f i i JTE + L R U D M * D N * F L O A T j K » 2 )
R'JHP = ^U i - ITE-»LRUH[ )N*nN*F l .6AT(K- ! ' J? )
R U 2 P = ^ U 3 T E + L R U 2 D N * D N * F L O A T ( K - 2 )
V O U P = V O U T E - * L V O U D N ' * D N * F U O A T ( K - 2 ) '
I F ( R U f ' , L E . O . t J ) GO TO 198
C A L L ) S O L V ( R U P , R U H P , R U 2 P , V O U P , P P )
U P s C R U p P ^ P p
R P = R U P / U P
V P = V O - J P * U P
HP = HIHP/RUP
GO TO 199
0 . 0
U . D
RU?P
= E'.M l C . 2 i K L P P ) * P 2 ( ID ,2 ,K IPP) /R2 ( I D * 2 « K L P P )
= £;.?( 1C- . 2 . 2 ) + P 2 ( I D , ? , ? ) / R 2 ( ID, 2, 2)
F L J A T ( K - . ? ) / F L O A T ( K L P P - 2 ) . * ( H 2 A - H 2 B ) * H 2 B
CJA t H A / G A M L l * P P / H P
199 C M N T I JUB
U 2 ( I D i 2 » K > = U P
V.-i( I D i 2 » K ) = V P
P 2 ( I D i 2 . K ) s P P
R 2 < I D * 2 i K ) = R P
E 2 ( I D , 2 , K ) = E P
200 C-'JMrJL'E
DO 210 K = K L i M P « K S M
U R U H U N * D N * F L O A T ( K S - K )
TM 162
002073
002100
002101
002105
002110
002111
002113
002114
002117
002120
002121
002122
002123
002133
002142
002153
002157
0021^1
002161
002165
Q021?0
002173
002176
002201
002204
002205
002207
002216
002222
002226
002232
002240
002242
002243
002243
002251
002251
002255
002255
002256
002256
002261
002263
002264
002267
002271
002272
002274
002276
002276
002305
002307
002312
002313
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I F ( R U f J , E C . O . O > GO TO 208
C A L L ) S O L V ( R U P , R U H P , R U 2 P , V O U P , P P )
U P = < R ' J 2 f » - P F ) / K U P
HP = RU )P /RUp
EP=HP-PP/RF
GO TO 209 -
2 0 8 U ^ = 0 . 0
V P = 0 . o
F'PsKlJyp
H-?C = E?( I C ' . 2 » K I J M P > * P 2 ( ID* ?> KUHP > /RJ? ( I D « 2 * K U M P )
H2D=sF .2< 1C', 2 , K S ) + P 2 ( I D , 2 , K S ) / R 2 ( I D . 2 . K S )
H P = F L n A T ( K S - K ) / F L O A T ( K S - K U H P > * ( H 2 C - H 2 D ) * H 2 D
20? C O N T D U E
U 2 < I C » 2 . K ) = U p
V 2 ( l D , 2 . K > s V P
P 2 ( I C , 2 , K ) = P P
R'-< I D i 2 « K > - R P
t2(ID,2,K)=EP
210 CONTINUE
145 co TO ion
111 DO 11? K=2,KS
U2(!D,2*K)rU2(in*l,JSiK)
V2( ID*2,K) = V2( IIJ-I* JS»K)
112 E2( ID,2.
C7 ZZ COMPUTE
100 CONTINUE
K)=R2(ID-1,JSiK)
K)=E2< ID-1,JSiK)
V E R T I C A L BOUNDARIES (4,2,K),
GO TO 132
120 CONTINUE
WRITE(6,124) MARK
124 FORHAT(/1X,6HMARK =,113)
WRITE(6,1?1)
121 FORltAT(/5X,37HSOMETHlNG IS WRONG WITH INTERPOLATION/)
CALL E X I T
122 C O N T p j U e
C 8 A A C O M P U T E V E R T I C A L BOUNDARIES- (3 ,JSP,K) , (5 ,JSp,K) / / / / / / /
DO 26,] ID = 3 » 5 , 2
I ) L l G - . ' = ( I D - D / 2
iFdTlMEtEQ.NNN) GO TO 263
,D^UC = O S U ( IDL102, JS,3)
D3LC = ' 'JSL< IDL102, JS,3)
GO TO 261
262 U3UC=OSUKIDL102 )
D S L G s . J S L l ( IDL102)
261 C T N . ' T I IUG
D E L T C - < i ) S L C + D S U C ) / ( F L O A T < K S - 2 ) * < i 1 0 - ( D S L C * D S U C ) ) )
s D ? ? A R L { 10L102)+DIUGU< IDL102)
H H = D . 6
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002314
002315
002316
002323
002330
002335
002341
002345
002347
002352
002356
002360
002364
002367
002370
002372
002373
002376
002403
002406
002412
002416
002422
002432
002433
002434
002435
002437
002441
002443
002446
002450
002452
002454
002455
002462
002467
002474
002500
002502
002507
002511
002513
002517
002521
002523
002525
002530
002532
002534
002535
002537
002540
002543
002550
002553
002557
002563
R J H I s . 1 , 0
D ' ) 640 K = 2 , K S
P0s f ' 2< 10, JSP. K)
R'> = «2< 10, JSP, K)
U J = U 2 < ID, JSP, K)
V'J = V 2 ( l D f J S P . K )
tfU2s )RJ*UC+PC+DDRAG
V
C'ALL <)SOLV(nRU,DRUH,DRU2,VQUC,PC)
VCsi .JOVOUC
H C s H R - J H / C R U
P < ? ( I D . J S F ' , K ) = P C -
R,3( IDi J S P ' , K ) = R C
U:M ID, jSp ' ,K )=UC
V«i( ID , J S P , K ) = V C
E^( ID, J S F ' , K ) = E C
l f (K . I H . 2 . A N D , K , N E , K S ) GO TO 630
630
640 C IN T DUE
- l s t ) E L T C * R U H I * D N
650 K = 2 , K S
R C = R 2 ( ID ,
Ui ; = U2< JU, J S P » K >
V C = V 2 ( I O , J S P , K )
EO=E2( 10, JSP*
R=JC = R C * U C
CALL • J S O l . V ( f ? U C , R U H C , R ! J 2 C t V O U C / P C )
/?( 1C, JSP' . .K)=RC
:-!( in, J ^ F , K ) = UC
iUIDf J S F , K ) = V C
2( 1C, J S F , K ) = E C
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002567
002572
002574
002575
002577
002600
002604
002607
002613
002615
002643
002645
002647
002650
002652
002654
002656
002656
002660
002661
002663
002665
002675
002676
002706
002714
002720
002722
002724
002731
002733
002740
002744
002746
002757
002767
002770
003003
003015
003025
003032
003034
003043
003047
003053
003057
003063
003067
003072
003076
003102
003106
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650 CONTINUE
ca 22 COMPUTE V E R T I C A L BOUNDARIES (S/JSP/K), <5,JSp,K) / / / / / /
ca AS T A N O E J T I Z F LE. AND I N V I S C J U TE
JSM2 = IS-2
KSP.25KS-2"
ESS = E<jl
CRE=CE1
]F(!D.GT,4> ESS=ES2
IF.UD.GT.4) CEE = CE2
YXM30,5*(YL-XLE(inL102)+YLXLE(IDL102»
T l W s A T A > M < YXH)
YXN =
 0,5*< (VL( IDL102, JS)*DSL( I DL1C2 , JS , 3 ) + YU ( I DLlO?, jS ) -DSU < I
1 jSi3)-l,n)-(YL(inL102»jSM)+DSL<IDL102,jSM»3>»YUCiDL102ijSM>2 DSU( ICL102, JSM,3)-l,0) ) *RDX*ESS/CEE
T H N s A T A M ( Y X M )
DO 50 J32t v'S/ JSM2
DO 50 K=:2,KS,KSM2
1F(J,EG,JS) GO TO 52
IF(K.EG.KS) GO TO 54
YXS3YLXLE(IDL102)
GO TC 56
54 YXSsY'JXLE( IDL102)
GO TC 56
52 IF< IDGLTA.EQ.D GO TO 50
lF(f<,cQ,KS) GO TO 58
YXSa( YL< IDL102/ J ) -YL < I DL102 • Jrl » *RDX*ESS/CEE
GO TO 56
58 YXS3(YU<1DL102, J )^YU< 1DH02, J-l ) ) +ROx*ESS/CKE
56 UC = -J2< IH, J,K)
VCsV2(IU, J/K)
QC2suG*UC + V'C-*VC
VOU2 = YXf-;*YxS
U(J = SG,:<T(GC2/d.O*VOU2) )
VC=UC*YXS
U2< ID, J,K)=UC
V 2 < I C t J . K > = V C
IF(J.EQ,2) GO TO 40 .
U2(IC-fli2.K)=SQRT(OC2)*COS(THN)
V2< ID*1«2.K)=SQF?T(QC2>*SIN(THN)
GO TO 50
40 U2< ID-1, JS,K)=SQRT(aC2)*COS(THM)
V2< IC-1/ J.S/K)=SQRT(OC2)*SINCTHM)
IFUD.E0.5) V2<4, JS/K)=V2<4, JS.K)*DOHR
50 CON T I -JUG
C3 ZB TAK.'iEITI?E LE AND INVISClD TE . , . , ,
260 CO N T I IUf:
C9 AA A o s i c i SUPER VIRTUAL GRID POINT VALUES (FOR PRINT .ONLY) = =
P^(3,.ISP,KSP)SP2(3,JSP» 3)
R2<3, JSP,KSP)=R2<3, JSP* 3)
UJ?(3, )SP/KSP)=U2(3,JSP/ 3)
V^(;5,.JS''3,KSP)=V2(3, JSP/ 3) • .
E2(3, JSP.KSP)=E2<3. JSP/ 3)
P2C5, ISP, 1)=P2<3, JSP/KSH)
R2<3,JSP, 1)=R2(3, JSP/KSM)
U2C3.JSP, 1)=U2C 3', JSP/KSH)
V2(3, JSP, 1)=V2(3, JSP/KSM)
tl'(J,.JS^, 1)=E2< 3, JSP/KSM)
PH<4,1',KSP)=P2<4,2, 3)
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003112 R2(4,;>,!<SP)=R2(4,2, 3)
003115 U2(4,'?,K$P)=U2(4,2, 3)
003120 V2(4,-J,KSP)=V2(4,2, 3)
003123 E2(4,2,KSP)=£2<4,2, 3)
003126 P2(4,?, l)=P2(4,2,KSM)
003131 R2(4,,_>, i )=R2(4,2.KSM)
003134 U2C4.2, 1 )=U2(4,2,KSM)
003137 V2(4,;», l)=V2(4,2,KSM)
003142 E2U,2, .1.) = E2 ( 4, 2, KSM ) ' .
003145 P2(4, JS.KSF)=P2(4,JS, 3)
003153 R2(4, JSiKSF). = R2(4, JS, 3)
003157 U2(4, IS,KSF)='J2(4, JS, 3)
003163 V2(4,JS,KSP)=V2(4,JS, 3)
003167 E2(4, JS..KSF)=E2(4,JS, 3)
003173 P2U, IS, 1) =P2(4,JS,KSM)
003176 R^!(4,JS, 1) =R2 ( 4 , JS , KSM )
003202 U2U, IS, 1 ) =U2 ( 4 , JS, KSM )
003206 V2(4, IS. 1>= V2(4,JS,KSM)
003212 E2-M, IS, 1 ) =E2 ( 4 , JS, KSM )
003216 P2<y,i,KSP)=P2(5,l, 3)
003222 R2(5.1.KSP)=Ri:(5»l, 3)
003225 U^(5,l,KSP)=U2(5,l, 3)
003230 V2(5,l.i<SP-)=V2(5,l, 3)
003233 E2(5,.l.KSP)=E2(5,i, 3)
003236 P2(5,l, 1) sP2<5,i,KSM)
003241 R2(5,i, i) =R2(5,1,KSM)
003244 gj!('j,i, |)=U2(5,1,KSM)
003247 V2(5,l, i)=V2(5,l,KSM)
003252 • • E2(5,l, 1) =E2<5,1,KSH)
003255 P2<5, JSp,KSP>=P2<5,J3P» 3)
003262 R2(y,.JSP,KSP>=R2<5, JSP. 3)
003266 UH<9,JS^,KSP)=U2(5,JSP. 3)
003272 V2(5, )S'J, KSP > =V2 ( 5, JSP. 3)
003276 E2(3, JSP,KSP)=f=2<5 f JSP. 3)
003302 P2(5, ISP, 1) =P2(5,JSP.KSH)
003305 R2(S,.ISP, 1) =R2(5, JSP, KSH)
003311 U2(S,JS^, 1)=U2(5,JSP.KSM)
003315 V;?(P, JSP, 1)=V2<5, JSP.KSM)
003321 E2(5,JSP, 1 )=E2(5,J3P.KSM)
003325 P2(6,2,KSP>=?2(6,2, 3)
003331 R2(6,2,KSP)=R2<6,2, 3)
003334 U2(6,2*KSP)=U2(6,2, 3)
003337 V2<6,2,KSP)=V2<6,2, 3)
003342 E2<6.2,KSP)=E2<6,2. 3)
003345 P2(6,2, 1)sP2<6,2,KSM)
003350 R2<6,2, 1)=R2<6,2,KSM)
003353 U2(6,2» 1)=U2(6,2,KSM)
003356 V1M6.2, 1) =V2 ( 6, 2 . KSM)
003361 £2(6,2, i)=G2(6,2,KSM)
c? zz A.TSIG-J SUPER VIRTUAL GRID POINT VALUES (FOR PRINT ONLY)
0 0 3 3 6 4 R G T U R M
0 0 3 3 6 4 f c i i D
O
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000010
Q O O Q 1 0
0 0 0 0 1 0
0 0 0 0 1 0
0 0 0 0 1 0
o o o o i o
000014
000015
000016
000021
000030
000042
000044
000046
000047
000054
000065
000077
000104
000107
000110
000114
000114
000124
000124
000125
000127
000127
000127
000157
000157
000160
000160
000215
000215
000216
SJBROiJT INF QSOLV ( RU» RUH, RU2 , VOU, p )
DI M E N S I O N CMR(2)
COMMO !/A/ GAMMA,GAHL1
C O M H C ' - J / H / O C R . NBLADE,NONDIH, ITER.RHI
C O H f l O I / I ) / I D , J , K J , I D S » K
I : ) U G 2 = 1
I F ( I C , G T , 4 ) I D L 1 0 2 = 2
I F f R U . E - ' J . O . O ) GO TO 53
H-RUH/R' I
A 3 R ' J 2 * < l , 0 - ( G A M L l ) * V O U * * 2 )
8 * { Q A IHA-M . 0 ) * U . U - ( G A M L 1 / < G A H K A + 1.
C--RU2**. ;?* (1 . 0 + V O U * * 2 ) - 2 , 0 * R U * * 2 *
M L 1 0 2 = < I D - D / 2
|F(:J,b-C,o.O) GO TO 55
IFC A.f-C.O .01 GO To 56
IF(OA-IU*F}*C/A**2.LT.-1,0) GO TO 60
P = P1
IF(P2,GT,P1) P=P2
GJ TC 133 '
55 P = -rjA.1Ll*C/(2,0*A)
CO TG 133
56 PiSyRT<GAMLl*C/B)
GJ TO 133
53 P=RU2
133 IF(P.LE.O.O) GO TC 7Q
R B T U R - I
60 C-TNTMUf i
W ^ I T E ( 6 i 2 0 0 ) I D , J , K , R U , R U H , R U 2 , V O U , A , B , C
200 F ! J R M A T < / 5 X , 3 1 H N E G A T I V E SORT IN P C A L C U L A T I O N , ,
1 2X i 2 9H I D '• J • K« RU, RUH, RU2» VOU, A i B, C =» /5X, 3 I 3, 7E.13 , 5 )
C A L L c X l T
70 C O N T I M U E
W9 I TE ( 6 , 2 n 1) ID, J , K , RU, RUH, R|J2, VOU, A , D, C, P
201 FQRMAT(/5X,2J.HP IS NEGATIVE OR ZERO,
1 2X,3iHlD'.-J.K«RU,RUH,RU2iVOU,A.B, «PP s» /5X . 3 \ 3, 8El3 i 5 )
CALL EXIT
END
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S'JBRC JUNE AABBCRC/UCtUL/UR/DX, J,PX,REY, IREY, AA,Bfi>APE)
000017 C-JMilQ 1/X/ENiKAY
000017 COP.MQ-I/7.A/ REYCR
000017 IFCREY.UT.REYCR.AND,IREY,EG,1) GC TO 160 •
000030 E:1M3(-)R-.ui )/UC*0 ,5*FLOAT ( J-2)
000035 lF(Ef:'l,LT.-fl.999) WR I TE ( 6,192.) J, UL » UCi UR, EMM
000062 192 FORMAK 1 X, 1-5HJ, UL» UC» UR» EMM", 113. 4E13 . 5 )
000062 IF{EHM,LT.-C.999) EMMs-0,999
000065 BETAsy.0*FNH/(1.0*EMM)
000070 IF(LiETA,LT.-,1988) GO TO 170
000073 KMIFE2s.575+,402748*(BETA*.1988)-.658360*(BETA*,1985)**.78556
000104 EHF = 3, 2*3312 3 + 4. 56 J?992*BETA-SGRT( 4, 29783922 + 25, f-J67906*BETA +
1 21,87624"BETA**2)
000120 GO TO 1«0
000124 170 FMIFE2=,5
000136 E-1F«2.376
000144 180 CONTl-'JUE
000144 • BHsQ.S
000145 AAso.'SAEf'
000155 HAPE=EKF/FKIFE2
000160 ij'j To 1^0
000164 160 t-i\l = E'!-KAY*PX/(SORT<l|0 + <KAY*PXV**2)
000176 HAF6=(2,0+ENN)/ENN
000201 BRS0.2
000203 AAsfl.fl/
000220 190 RETURN
000221 END
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S U B R O U T I N E f r A T ( R , F < i * R 2 , 01,02, o)
000011 RAT = <n-Pl>/(R2"kl)
000013 USQH-H, - - -
000017 RETUR'J
000017
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S U B R O U T I N E A V E R A G < Rl, Pi, Ul, VI* R2, P2, U2* V2* F < A * PA* U;
0 0 0 0 2 0 D I K E N f J I O N O M R < 2 >
0 0 0 0 2 0 C'.IMG J/B/ C ' '1RjMBLADE,NONDIM* ITER/PHI
0 0 0 0 2 0 COM- IQ I /A / G A M M A , G A M U 1
0 0 0 0 2 0 C.IKMOM/i)/ I D , J , K J , I D S . K
0 0 0 0 2 0 innoa=i
000020 1F(JD.GT,4) IDL102=2
0 0 0 0 2 4 GR=GA IMA/GAMLI
000026 Hl = GR^Fl/Rl + 0,5*.(Ul*Ul + Vl*Vl-OMR(IDL102)* + 2)
000035 H2 = GR*PIVR2-
000046 R U1 = Ri* U1
0 0 0 0 4 7 R ; J 2 s R ' ? * ! J 2
000051 RUVl = iiUl*Vl
0 0 0 0 ^ 3 Ri. lV2 = i ? U 2 * V 2
0 0 0 0 5 5 RUH1 = ;{U1*H1
0 0 0 0 5 7 R . - jH2s ; j u2*H2
0 0 0 0 6 0 f
0 0 0 0 6 2 f .
000065 RU A s O ,
000067 RUVA = :).5*(RUV1*RUV2)
000073 R U H A = '.), 31
000076 R'J2A = -),5i
000102 HA=RU IA/RUA
000104 V A = R U V A/R U A
000106 CALL P S O L V C H A ,
000112 UA=(R'I2A^I
000115 R A = R U A / U A
000120 RETURN
000120 END
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S J G R C ! J 7 INP P S O L V < H , V , R U , R U 2 , P )
000010 D I M E N S I O N C M R ( 2 )
0 0 0 0 1 0 C'J t f t lCH/A/ G A M M A , f i A N U l
000010 C O M M Q J / ! ) / O N R , N S L A D E , N O N D l l t , ITCR/PHI
0 0 0 0 1 0 COKMO' - I /O / 1D ,J ,KJ , IDS ,K
0 0 0 0 1 0 I!)L1C;» = 1
0 0 0 0 1 0 J F M D . G T . 4 ) IDLl02 = 2
000014 IF(RL.EQ.O.O) GO TO 53
000015 UAMf Jl=GA^HA*l,
000017 A=H*0.5*(ONR(1DL102)**2^V*V)
00002^ B=1,C-2,0*(RU/RU2)**2*A
000030 C = l ,o + GAMPi*GAMLl*8
000034 IF(r;,LT, ,0)00 TO 60
000036 ROOTsSCRT(C)
000037 D=RU2/GAMPi
000044 P=D*(1.*ROCT>
000047 PA = L). (1,-RCOT)
000052 IF(PA,GT,P) P=PA
000055 GO TC 1S3
000056 53 P = R'J2
000057 133 R6TUR--J
000060 6c CQNTHUE
000060 WHITE(6,2nO) ID,J,K,H,V,PU,RU2,A,R,C
000110 20C FORMAT(/5X,3lHNEGATIVE SORT JN P CALCULATION,,
1 2X,29HID'.J»K,H,V IRU,RU2»A»B,C = ,/5X , 3 I 3, 7E13 , 5 )
000110 CALL EXIT
000111 EMD
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